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Introduction

This paper documents a series of subroutines developed in

support of inventory policy research concerning the impacts of
lead time variability upon D062 Economic Order Quantity Items.
The subroutines are designed to operate within the framework

of the HEDGSIM Long Supply Simulation Model. Appendix A contains
Job Control Language (JCL) statements required to utilize these
new routines with other members of the HEDGSIM simulation program
library. On the other hand, Appendix B presents the Fortran

source program listings of new routines developed for this study.

0 The new routines documented in this paper may be assigned
to one of three different categories. These are: (a) routines
for proposed forecasting or safety level calculations, (b) routines
for simulating negative binomial requisition sizes, and (c) modified

HEDGSIM routines required to implement the above programs.

Y
Ei
o Let us now consider each of these categories.
A‘t
r :
"
¥

Routines for Proposed Forecasting and Safety Level Calculations
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This category includes subroutines FOR576, LEVELN, LPGFOR,
and SNBROP. Subroutine FOR576 is the same as the original HEDGSIM
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routine with the addition of an outliers test when the forecasting

-

s NI

..........................
s W




.......
------------------

code ICDFOR = 3. When ICDFOR = 3, the subroutine checks if the
largest observed demand exceeds the average demand plus four

times the mean absolute deviation (computed using the remaining
seven observations). If so, FOR576 assumes the large demand is an
"outlier" that is not expected to océur again in future quarters.
In this case, the forecasting calculations exclude the outlier
data. Subroutines LPGFOR and SNBROP compute optimum reorder
levels using the Logarithmic-Poisson-Gamma (LPG) and scaled nega-
tive binomial models, respectively. Subroutine LEVELN calls

these subroutines and also provides other safety level computation
options within the LEVELN logic. As noted above, listings of

these programs may be found in Appendix B.

Routines for Negative Binomial Requisition Size Simulation

]
b
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Subroutines in this category include DEMPAR, NEGBIN, NEGBNI1,

and RANDEM. These routines implement the generation of negative
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binomial requisition sizes using techniques described in Reference 2.

Subroutine NEGBIN utilizes the twelve most recent observations

of actual D062 demand histories to estimate the parameters of

a negative binomal distribution of requisition size. It also

AT
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e

constructs the cumulative distribution function (CDF) of this

-

; distribution. In turn, subroutine NEGBN1 utilizes this CDF to
% determine the specific requisition size associated with a randomly
E chosen percentile of the requisition size distribution. Subroutine
5 Q§3 RANDEM provides a uniform (0,1) ramdom number stream which is
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used exclusively in the demand generation process. This guarantees

that exactly the same sequence of requisitions is generated for

a given random number seed regardless of the management policy
being evaluated. Finally, subroutine DEMPAR calls subroutines
NEGBM1 and RANDEM as needed to generate the specific requisition
streams associated with a given demand history. Subroutine NEGBIN
is called to initialize the negative binomal requisition size
distribution by subroutine INITEM, while the ramdom number generator
RANDEM is initialized by the MAIN program at the beginning of

a simulation run. Subroutine DEMPAR also includes new logic

to insure that very high activity items do not cause the future
events list to overflow. With the new logic, after 450 requisi-
tions have been generated, all remaining units of demand associated
with a given quarter are placed on one (last) requisition. Only

extremely high activity items are impacted by this change.

Modified HEDGSIM Routines

Subroutines included in this category are INITEM, INORD,
INVRSM, and ENTERB. As noted above, these routines contain very
slight modifications to the original HEDGSIM programs. Subroutine
INITEM now contains a call to subroutine NEGBIN to initialize
the negative binomal requisition size simulation procedure.

Subroutine INORD has been modified to generate GAMMA distributed

lead times with a coefficient variation equal to .353. Data
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collected by Hayya (1980) indicates that such a distribution
describes a number of D062 items (See Tables I-1 and I-2). The
program INVRSM is essentially identical to the HEDGSIM MAIN program,

excepted it now contains a call to initialize subroutine RANDEM.

When simulating high activity items with average requisition
sizes that are close to one, very large numbers of requisitions
may be generated within the simulation model. If policies are
being simulated which offer very low levels of support, this
can result in very large numbers of back orders. In turn this
may cause the HEDGSIM backorder file to overflow. Subroutine
ENTERB prevents this from happening by cancelling all new back-
orders once the backorder file is filled. With the present coding,
once five hundred requisitions have been backordered, all subse-

quent requisitions are cancelled.




Table I-1

Coefficients of Variation of Lead Times
Observed by Hayya (1980)
for 62 High Activity Items

Coefficient of Number of

Variation Items

13
15
11

L]
(=4 w0 [--} ~ O w +u (¥} [V} ~

oy
.
lr—-wHNN

N = 62
Median = .36

e Y T T T
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Table 1-2

Gamma Probabilities for
Mean = 1 and Coefficient of Variation

X P(x)
.100 .000
. 200 .01
. 300 .007
. .022
.500 .048
~600 077
.700 .101
. .116
.900 .119

1 112
1.100 .098
. L0871
1.300 .054
. .048
1.500 .035
. .025
1.700 .017
L0111

1.900 .007
2.000 .00S
2.100 .003
2.200 002
2.300 001
2.400 001
2.500 000
2.600 000
2.700 000

= ,353

P(X%£x)

.000

~ N+ [ (=] [N )
[= L=} [TV, ] o0
(=0 7, ~N O =

& PO
LN o (=] [

.........




References

1. Demmy, W. Steven, HEDGSIM: The Long Supply Simulation Model:

Volume II, Program Listing and Narratives,
Working Paper 56-16, Decision Systems, 2125 Crystal Marie Drive,
Beavercreek, Oh 45431, Dec 1980, 97 pp.

2. Demmy, W. Steven, Modeling_ﬁhe Probability Distribution for
Depot-Level Requisition Sizes, Working Paper 80-07, Decision
Systems, 2125 Crystal Marie Drive, Beavercreek, Oh 45431, Oct
1980, 160 pp.

3. Hayya, Jack C., Lead Time Variability in Inventory Requirements
Pro%ectionsl Air Force Contract 33615-79-C-5143, Item 065?, Phase
3,

echnical Report and Summary, 1962 Norwood Lane, State College,
Pa, 16801, June 30, 1980, 71 pp.




I A AR A SR AC A - AAEITIIN i S AL AT W v e A e ] LT,
Lt S S SSREIPRIE L SRF P ' PIAE Sl - - : “ratah . - et

Zhsh

aeanaly

o
s

NI

AR

APPENDIX A

JOB CONTROL LANGUAGE PROGRAMS

INV.OC.H

INVR.A
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20

30

40

50

690

635

720

80

9?0

100
110
120
130
140
130
160
170
180
190
200
210
220
230
240
230
260
270
280
2970
300
310
320
330
340
330
340
370
380
390
400
410
420
430
440
450
4460
470

''''''

.“O‘..-.Q.-..0.0‘0.0000.‘O....OQOO‘.‘O0.0..‘..

IDENT  UP1440,XRS-DEMNY INV.OC.H
LINITS 70,,,10K

NOTE sussendnssesss[NSH. JCL DATA FILE FOLLOWS THIS LINE
DPTION FORTRAN,NONAP

SELECT INVR/OBJ/INVRSN.O

SELECT INVR/0BJ/SNBROP.Q

SELECT HEDG/0B.J/SIMULA.O

SELECT MEDG6/DBJ/RER.D

SELECT HED6/00J/CUN.O

SELECT HEDG/OBJ/CUMB.O

SELECT MEDG/OBJ/DENPR3.O

SELECT MWEDG/OBJ/ENTR33.0

SELECT HEDG/0BJ/FILLBO.O

SELECT MNEDNG/0B.J/FORS73.0

SELECT HEDG/0BJ/IN1TAL.O

SELECY HWEDG/0BJ/INITMI.D

SELECT HEDG/0BJ/INORD3.O

SELECT HEDG/0BJ/LEVLN3.O

SELECT MNEDG/0DBJ/LONGSP.O

SELECT HED&/0BJ/ORDER.D

SELECT HEDG/0BJ/QUTREP.O

SELECT MEDG6/0BJ/PFAC.D

SELECT MED8/0BJ/PLOTR.O

SELECT HEDG/OBJ/RECEIV.O

SELECT MEDG/0BJ/RET.D

SELECT HEDG/DBJY/BTATN2.0

SELECT HEDG/0BJ/SSTAT2.0

SELECT HEDG/0OBJ/IERD2.0

NOTE #5499 sRenewPRED ROUTINES FOLLOW~-~v~omemen
HOTE sesssssnsesesssREQS ROUTINES FOLLOW THIS LINE
SELECT REQS/5TATUS.O

SELECT REQS/FORLPD.O

SELECT REOS/LEVEL.Q

SELECT REQS/ENTER.O

SELECT REQS/REMOVE.D

SELECT REQS/URIFEL.O

SELECT REQS/INFEL.O

SELECT REQGS/RANDU.O

SELECT REQS/6P.0

EXECUTE

LINITS 70,40K,,10K

PRMFL  07/X15,R,8,INVR/D0420C . H

FILE 08,X2§

FILE 09,A38

NOTE weeneSELECTA HEDG/PFAC.P FOR PROGRAMN FACTORS
DATA 04

SELECTA HEDG/PFAC.D

INV.OC.H
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1} DATA 03
00460
101
00000 00
00000 00000 00000 000400
7 238
212 81 21
636 0 99
.20 300. 500 19500 9 i c?
1 30 1t 500 8 0 SIMULATE 500 ITEMS FOR 30 UTRS
2000 .
[ ] NOTE II.*‘IO.#‘*‘*.*##‘**"’“.*.*‘R]HE/GO/PU'C“.El
] CONVER NSPIN
) INPUT  NNMEDIA
s QUTPUT NODBCE
L ] FILE IN,A3S
] PUNCH OF
] ENDJOB
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130
140
130
160
170
180
190
200
210
220
230
240
230
260
270
280
290
300
310
320
330
340
330
360
370
380
390
490
410
420
430
440
430
440
470
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1DENT
LINITS
NOTE
OPTION
SELECT
SELECT
SELECT
SELECT
SELECT
BELECT
SELECT
SELECT
SELECT
SELECT
SELECT
SELECT
SELECT
SELECT
SELECT
SELECT
SELECT
SELECT
SELECT
SELECT
SELECT
SELECT
SELECT
SELECT
NOTE
NOTE
SELECT
SELECT
SELECT
SELECT
BELECT
BELECT
SELECT
SELECT
SELECT
EXECUTE
LINITS
PRWFL
FILE
FILE
NOTE
PATA

.....
.................

WP1394,XRS-DENNY INVR.A
15,,,10K
sassensnessase INSN, JCL DATA FILE FOLLOUS THIS LINE
FORTRAN, NONAP

INVR/0BJ/ INVRSN.0O
INVR/0BJ/SNBROP.O
HEDG/DB.J/SIMULA.O
NEDG/0BJ/RER.D
HEDG/084/CUN.O
HEDG/0D0.J/CUNMB.O
HEDG/0BJ/DENPRI.0
HEDBG/O0DJ/ENTREZ.O
HED6/0BJ/FILLBO.O
HEDG/0BJ/FORS73.0
HEDG/0BJ/INITAL.O
HEDG/0BJ/INITM3.O
HEDG/0B.J/INORD3 .0
HEDG6/0BJ/LEVLN3.0
HEDG/0BJ/LONGBSP.0
HEDG/0BJ/0ORDER.O
HEDG/0BJ/DUTREP.O
MEDG/0BJ/PFAC.0O
HEDG/0BJ/PLOTR.O
HEDG/0BJ/RECEIV.0
REBG/0BJ/RET.O
HEDG/0BJ/STATN2.0
HEDG/0BJ/SSTAT2.0
HEDG/0B.J/ZERDQ.0
shsasnasdsentnsRenswPRED ROUTINES FOLLOY--~~=-="~-
ssassssssesesssREQS ROUTINES FOLLOW THIS LINE
REQS/STATUS.0 -
REGS/FORUPD.O

REANS/LEVEL.O

REQS/ENTER.O

REGS/REMOVE.D
REQS/URIFEL.O

REQS/INFEL.O

REQS/RANDD.OD

REGS/GP.0D

15,40K, , 10K

07/%18,R,8, INVR/DO628H . H

08,25

09,438

s+440SELECTA NEDG/PFAC.D FOR PROGRAN FACTORS
04

SELECTA HEDG/PFAC.D1

INVR.A
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480
490
900
510
320
330
540
330
960
570
580
630

$

DATA 05
9030
00
1 01 00
000 0000t 00000 00000
3

N oo
NOO -~ ©

8
212 91 21
36 -99 99
20 300, 00 19500 5 1 €7
12 1 3 8 0 RUN 2 QTRS, 30 ITENS
23

-3

ENDJOB

INVR.A




FORECASTING AND LEVELS CALCULATIONS ROUTINES

FOR576
LEVELN
LPGFOR

SNBROP
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CATALCGZF LLF DhFoCRIPTIOd=

L O* #RUN =3 HEDGZ0BJ /7L RA s, O03C D, NOGO )
20%FOKS T3,

30
()

70
3()
Y0
17X)
110
Y 20
13)
140
150
160
1 /0
N34
190
200
210
220
2 30
240

410
420
4 30
440
44H0C
4 ¢0OC
47D»

490x%x13
HONk 83

SUBLOUTTIHE FORSIOIN)
QUCAERKK KK RKKKKRAKKEKEAKKRKIKKRK KR KR AR R KRR KKK KRR KK KK KRR RRRRANR KR RR KK TR K

PARAMSLER M0 )= 38

COMMON ZTE S 1571 UGS
COMMSONZTISHWGCZTTOK 0
COMMONZITT ARZ1TINE
COMMON /T OYTRZITATR
COMAQNZH T IMACZNIDEMACCY)
COMAO - ZHTTACZHNR-TACC 1)
COMMO/ZHRSOQAC/ZNREDIACOY))
COMMONZNDEMNDZNDEMRID (1 N CNOQ)
COMMONZRFNST/Z/ZRFQSTZCL)
COMMONZNIE TURZNRETURCT (NOQ)
COMSOHTZNRYE QZNREQCL JNNQR)
COMMONZADZADRCL)
COMMONZRSTSLTZRSTGLT (1)
COMMON/ZNDFITMNDENT (1)
COMMONZLLTAM/ZLTADMCL)
COMMONZLTPR ¢ODALTPROD (L)
COMMONZUCHSTZUCOST( 1)
COMMON Z1Di3:G 71D BUG
COMMONZICHH-ORZICIEFOR
COMMON/Z ICHSIG/ZICDSIC
[LW=0o
I DUM=0
1FUM=0
IRUM=0
KK=NDENIT(N)
IF(KK.GT. 8 )KK=8
KL=KK=-1
DO 1 I=1,KL
IDUM=INUM + NDFEMND(N,I)
IFUM=TFUM » NREQ(N,I)
IRUM=I QUM + NRETUR(N,I1)

IT=MODCITIME, ITATR)
R=FLOAT(IT)ZFLOATC(ITQTR)

HEDGZE 08 3,0

.......
.

DUM=R*FLOAT (NDEMAC (N ) )+FLOATCIDUM)+RMa+ LOAT (NDEWMNDON, KK ) )
FUM=R*FLOAT (NREQACINI ) +FLOATCIFUM) + A LOAT(NREQ(N,KK ) )
RUM=R*FLOAT (NRETAC(N ) )+FLOAT(I RUM)+RM* LOAT (NRETUR(N, KK ) )

480*33COMPUTE LEVELS BASED ON NET DEMANDS, WHERF NET IS GROSS

DFEMAND MINUS SFRVICEABLFE RFTURNS FOR THE PAST 24

MONTHS,

510* 8 :RETUKNS ARE ADDITIONS TO ON-HAND ASSFTS.

FOR5713.8
FOR576

«
{

OO CkhkkhkhkhhkhkhkhAkhhkxk dhhkhkrkhkthhhhbbikhkkkhhkhirxkhkhhkhkkkk kk k*****k**************%
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iqid

MAD G-
QMAI=Y,
-

FO (O )
DLhe- 2,

Mt => ¢

B A BASED ON GirOSS [+ 4ANES
KZI-i:0=0
DMA X==999919,

PO 20 I=1,KK

PEd=NOEs TN, D)

IFCTIOMGC .G, 40Dk A=DEY= I TURIN, T )
TF(DEFALGT ) K2 Po=K/ZE iy ¢!
IF(DEALE O AX) 0 TO 1o

DMAX =D 4
THMAX=1
CONTINUE

ABSDE VAL (PEA=-FOCST)

CAAD=OMA Y vALSDEY
CORTINGE

DEV=NDEYACC)
TFCIIOMGC, 5 ) E A= A=NRETJR(N, 1)
CMAD=AGS (1 A=FONCST*1 ) %D
CAAD=(OQMA+CNAD) Z(FLO AT (KK) +R)
T COMAD LT 2,012 DMAD=0,1)]

b 0 PECALT Coni= 3, BACK OUT THE LARNGEST
DEMAND THAT EXCFFDS 4 MADS,

TFCICIH ORI, 350 09 40

CHECK 1 FILTER IS TO BF USKD
TF(KZiR0 0 43250 10 40
IF((JMA')QL-I.. ' Y ):;’) ’l-(, 4()

I DAAX>TE G + 1xMAL,
FHiEd sACk QUL BIGGH ST DEMAND,

THOR=( 3, «1-ORCo 1=1MAX )/ /.

----------- R T S I Y -

ORIt S L AL AT S I R R A T AP N .
LR I3 TP TR, VL P LT VR L VR P AV R W T i WA W PR

-----

iio .
AT VAN ARE A D) QU LT YIRELY DEFMAND ATE:

FOR573.8
FOR576




ﬁﬂﬁﬁﬁxﬁﬂﬁxrdwﬁxexﬂfGtﬂfgkl-29 ----------------------------- T T e e 1
(™
.‘:
e
-;‘.: » N
T s
!
1030 COoprrs I=PLomMAD
= Leang
R 10m0 TEAN =0,
T 100) ho 3 I=1,KK
. 1010 IFCTLEQLIMAX) GO To 3
i 1030 DEA=NDEMLD NG L)
o 1090 IECT T MG 0GR, 30 DEM=EM=NRETURIN,T?
g 1199 TMADETMAD + AGS( DEL =T 0R)
o LHED 30 COGNTINGE
g 1120 IMADY = IMA /i,
-[ 11308
l_‘: ' '4:)0
e 1150C [S DAAX AN OQUTLTER
i 11o0C
NE 1170 TF(AAX. LT (TE IR+ . TMAD ) )GO TO 40
% 1180C
119°C Juk RACKTH=0dT VALUES
12000
1210 - FORCST=TFN"
1220 ADR(N) =4, *FOROST
1230 QMAD=TMAD
1 240 IF CIFBUG.GY . 1IARTT SO, 33 ))DMAX
@ 1250 33 FORMAT (4 ###%FOI% 16==BACK OUT OUTLIER OF “,F8.1,7 UNITS?)
' t 200
127) 40 CONTINYY
1230C
1290C 13 COMPUTE STANDAW) DFVIATION OF LFADTIMF DEMAND
1 300C
1319 RLT=FLLOATC(LTADMON) +L TP ROD(N))
1320 RSIGLT (i )=0.59945 % OMAD* (0 ,8237/5+0.,42625 *RLT)
1330 IF(RSIGLT(N). L. T. 0.,01) RSIGLT(N)= 0.01
1342C
1 350C $3COMPUTRE AVERAGFE REQUISITION SIZE
1 360C
1370 TR(F UM T D FUM=)
138" R=OUM/ZE U
1 390 [F(R.LI 1) R=1,
1400 REWSTIZIN)I=R
1410 GO TO 2000
1420C

e
FORS573.8
FORS576
AT N VAR S W N S e e e s R P WAAPCASIF IR NSNS SRRV o i




s CuCR ORI SOt SIS SR e

4
RS FREA RN FOR ZFR=DUEMAND TTEMS

) b aae

S 1450 1000 FSTSLTINY 2,5

I ) 400 ADRC )=,

1470 REQS[Z(NI =1,

kY BB GO To 200)

iy 1499 2000 TRCIFBUG. LT, 1) RELTURY
1 50 WRITE(LW,10n)
EYE) WRITECLW, 200 NyNDENTN), ICDFOR, ICHSTG, LIAIMIN) (LTP 20 0(N)
the WRITH(Lw, 300
1573 WRITVE (LA, 2000 KRDEMACIN) o (NDFMND (N, ), J=1,KK)
154:) WRITH (L, 27 H bR PACCH) | CHRETUHN ), J=1, KK)
155 WRITEC N POOINREDIACC) JINRFQIN JJ) o J= 1, KK)
1567 VRTCECL W, 100)
b i) WRITHE(LAN,H»00) FORCST ANRIND JREQSTIZIND L JCOST (N) JIMAD G RSIGLTIN)
198) 100 FORMAT(Ih (4K, 2 ®k*xFORS/ 3==N,NDFN T, ICIF OR, ICNHSIGY,
1HVIR 2 LTADM,LTPROD?)
1000 200 FORMATCld ,4X, 1214071211)
1ol 300 FORUATCONE 24, 2DEMAND, RETURNS, AND FRE(Q”,
1 02I% 2 I CURITNT HISTORY FILE?)
163) 400 FORAATCHH 7 FORCST ADR  AVE=RFQ UcosT-,
1 04R ’ 14AD RS T?)
1650 500 FOPYATC(IH (6F10.4)
1 6060 PETURM
1 o/0 +ND

FOR573.5
FOR576

________________




.............

CATALOG/ZFTILF iESCRIPITON=  {8IG/i 3.

1Oxa2UN =3 HFEDGZOBIZLEVIN I L OCSCTH , NOe)
20k FVELNZ,.S

30 SUBROUTINE LLEVEILN(N)
4(x%: '
50C THIS ROUTINF COMPUTFS REORIM R, HTOCK OBJECTIVE(RETFNTTON,
olX: TERMINATION, AND - U2v09T LEVELS.
10C
80O PARAMETER NQ=33
VX
1 03
110 COMMONZ THBUGZIHBUG
120 COMMONZ ICDEDRZICDEOR
I 30 COMMONZCOS ARTZCOSGHRT
140 COMMONZ7COLHLNDZCOSHLD
150 COCMMON/ZCOSORDZCOSORDC3)
1 00 COMMON/ZCHESRK/ZCSTBRK
170 COMMONZGoULFZ0G5ULEF
180 COMMON /GRLE 7GRLLF
1 90 COMMON/GSLEFZGSLLE
200 COMMON/GTLFZGTLE
210 COMMONZITINV/ZITINV
. 220 COMMON ZITLEVLZITLLEVL
' 230 COMMONZIDLV:VL/ZIDLEVL
, 240 COMMON/NITIEM /NI TEM
250 COMMONZMNDHTS/NDHITS
260 COMMONZPOLTCY/ICDEOQ,ICDSL (EOMAX ,EOQMIN SLMAX ,SLMIN RLF,TLF,SUI
21D COMMONZICHDSILZICDSLL '
280 COMMONZADR/ZADRRCY)
290 COMMON ZLTADM/ZLTADMC L)
300 COMMONZLTP ROVZLLTPROD(T)
310 COMMONZIRNTY/ZINQTY (1)
320 COMMONZIRL.ZIRL(Y)
330 COMMONZ I ROLZIROL(1)
340 COMMONZISUL.ZISUL (1)
350 COMMONZ1SLEVLZISLEVLC(Y)
360 COMMONZITL.ZITL(1)
370 COMMON/RSIGLT/RSIGLTI (1)
350 COMMON/REQSTZ/REQSTIZ (1)
390 COMMON/ZUCOSTZUCOST( 1)
400 COMMON/ZPE/ZPE(NQQQ)  PFACNQQQ,30) ,ACODE(30) (NCODE, AIRCRF
410 COMMON 71 ISMGC /7T ISMGC
420 DATA Z71.07
430,‘ DATA ITLMIN,I"LMIN/99999999 909999999 /
44NC
4500 COMPUTF PLANNING FACTORS
4¢0OC
410 AMPDA=COSHRS
. 480 RLTM=LTADY (N)+LTPROD(N)
»;;-Z; 490 IFCRLTM.LT. 1 . )RLTM=0.5
LEVLN3.S
LEVELN

.'~v LI R I TN . N e e - PR R R T - - .~ W, .

LA N A IR R I . . - R o K - S v
AN IR I A A T A R A A A R P R AL R AR R P AL UL I S A PSP g W Lo ., W)




. P IR AP e e e R Y e 7 . . e, AP
e e L e Tm te te e e L -.‘_.,_..,‘ AN ] L R {
u‘-::.r{‘_a.\.."ll,.f.",'.' IR I I PR I T S S .

¥ "

nl

/

(]

I‘“‘

3.‘}

3

W
Dy
B SO
") A=A
i PR SICG = Kol (W)
d PR RS
% LA DRI PPOGRAM - ACTOR iFHON
§ 59072
b O {GTR=T111%V
Hi PEREONST L, OD
T SN
%3 HuO? [ TeDEOR JEO0 20 ADJUST FOR FORECAST PROGRAY CHANGH
N 600C :
i 010 THECIIDROL .20 Ge [o 0
e, Y.L )
530 PEHON = PECIOTE + Nodls )
: o408
05N AlY = PFNOs * AD
050 SIO=SIG & (PENON *%x (), 4%)
O 10
6BOC
090 20 CONTINUK
100C
110 RLT=ANxId. /1.,
120 ERR=AD/ 12,
/130 uc=uycost1ey)
/4N Al'DR=UCXA)D
500
{1 60C SFT COR FAAL 1'G OMALL PURCHASY ORDER CHST
110 COR=CO5070 1)
160C
7190C BRANCH Y FO) FORMUILLA CODF
BONC
810 GO TO (110,120,130,140,150,160,170,180,190), ICHF0Q
8200
giane 2 FiB 10 GUIDFLINF LTR POLICY
840C
850 Ny IFCADDR.GE L1000 ,.) G0 TO 62
B8O Q=12. %MK
81N GO T 200
850 02 TF(ADDRJGF.5000.) 30 TO 64
890 N=6,%RMR
Q(X) GO T 200
910 64 N=3,.*#RMR
920 GO TO 200
9 30C
940C AFLC B 1=6 Pl ICY-==DFC 19/0
250C
Q4 120 S NESMT 2. %CORRADN/ (COSHLD*UC ) )
9 {0 ACOST=0 %11
9 8 IFCACOST LL.TCoTuRK) GO To 200
99N COR=COSORN(2)
100 Q=SNNRT (2. *CORRAN/(COSHL *UC))
1019 GO TO 200
LEVLN3.S
LEVELN

.....................




1020
1030
149
109D
0o
inin
1089
1000
1109
11104
1120
1131C
1140C
1150
1160
1179
1180
1190
1200
1210C
1229C
1230C
1240
1250C
1260C
1270C
1289
1290
1 300C
1310
1320C
1330C
1340C
1350
1360
1370C
1 380C
1 390C
1400
1410
1420C
1430C
1440C
1450
1460
ra700

IR
140
190
160
170
1 830
190

13195

200

310

320

330

340

CONTINUE
CONTINUE
COMTINUE
CONLINUYT
CONTINUE
CONTINUFE
CONT INUE
WRITECG6,8105)ICDFON,TCD 5L

FORMAT(Z wddx] FVELN—UNDER[HIL) FORMULA CODF e e’

2 ICHEON=,13,7  ICHSL=7,113)
STOP

CHECK ORDER STZE LIALITS
CONTINUE
EMX=FEOQMAX* MR
IFCO.GTEMX) Q=EMX
FMX=EOQMI N* LMi¢
IFCQ LT.F4X) 0=FMX
IF(Q.LT.1.)0= 1,

BRANCH 3Y SAFFTY LEVEL FORMILA CODFE ICDsI.

GO TO (319,320,330,340, 350,360, 370, 380, 390), ICDSL

JSE 12 MONTH SUPPLY

CONTINUFE
O= 12.5xRMR

GO TO 500

23 AUG o8 GUIDFLINF LTR POLICY

SL=0), 25*RLT
GO TO 500

AFLCM 57-6 POLICY

L=8NRT(REQSIZIN))
GO TO 353

PT-EORMULA TO MINIMIZE UNITS BACK)RDERED

Z=1.
cO [0 3%

LEVLN3.S




" A N i L PR L P ARV P e A A T AT
e SraCJun Jphc dves ) e Dode Aeti SN St AP AT S ISR AT A A I TR LN %™
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- - . - LoV S S 4
i ~ 5 - T T N T e T e T T A e Lt s e T e e e e
A IrS AT MRS A PRI A A S I e J R RN VA A D R ok

Y]

1 4:53)C PT=FORMULLA TO MINIMIZE REQUISTITIONS BACKOWOERED

1497
1500 3150 Z=RESTZIN)
| e} B 1D
| s PSL IS
130 398 CONTINU¥
1540 IH(SIG.LE. ) )ult=,0001
19%) NLIG==1.411*)/010
1 H00) RNUM=AMDAXSICG
e 1440 IFCCWIGLTL0) JANDO (O] 60 =30,.))
3 1981 RNUM =AMDAXS TG () ~Far((5]03))
g 159) DNOM=2  *CHOGHLN*UCA /X1 , 41 4%()
. 1 000 RK=0. 107« ALLOGCRNUAZDNOM )
. 1ol SL=RK*S16G
E 62 CO TO B00
- 1 030C
8 1 649C
. 1650C MODIFTED STOJDEV. FOR ACTUAL GAMMA LIFAD TIAF VADIABILITY
B 1 00)C
- 1617C ASSUYE CHOFF OF VARIATTON =,35%3, AND | FERIOD =FXPECT“D LFA
1 680C
1) 300 CONTINUF
1 100 EMFANL=1,
1710 SIGL=. 39 3% IMEAHL
1720 VARL=9T0] *#%2
1730 VARD=L1GA%2
1147 SIGOLD=LIS
1 /59C
1 700C REVISE SIG FOR LT VARIABILITY
11717C
1/80 SIG=0QRT(RMEFANLAVARD+( RLT#%2 )*VARL)
1 /190 IF(IHBUG.GT O)AITF (6, 3¢ 3)SIGOLD ,SIG. SIS /SIGOLD
1 800C
1810 363 FORMAT(TZ2O"STGOL D= FI10,1 " SIG LTN=",F10,1," RATIO=" ,FI10O
1821C
183nC NOW JSE D062 SORT(Z)IFORMULA
1840C
1850 GO T 330
1 860C
187TOARXKRRERARKXAKXRAKKRKXRXKRLKKKAK AR KK KRR RKRK Ak kA hkRh
188)C
1891C SCAL®E)) NEGATIVE BINOMIAL MODFL
1900NC
1990 370 CONTINUE
1920C
LEVLN3.S
LEVELN

T - R I S SRR B S R I T ]
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S MENC S CMIECR R ESCUR SR OO RN T e S T T T T T R N I L BN Tl
9]
T -5 IPoP = )
. ‘ e IFC\DE e ve ) Lo Tu 341
1 9% TFCA2OAL L) GO0 37/
= Ivo w
:::- :glib COadly CRITICAL STOCK STock oul PROBABILITY
30C
1290 POUT=C)A005H DaUC) Z7CAMLA A1)
I 2 00N
| 2010C LN CRIVICAL FLLL PROBASTILITY
. 2000);
: 030 FCRIU=1 =i T
. 2041) TECFCRIT . . Gad 50 TO 311
20500
2000 AVE'NGE B OUISTUION STZE
201X
2080 AVERS )=REDL L)
20900
21000 CUL TOMELRS PER P ERTOD
21INC
2129 Fi'=RAR
2130C
214)C (L)
2 150C
2100 ELT=tLOAT . TADMINY + LTPROD(N) )
21INC
2180C ASSULE COFF, OF VAR, OF LT=,393 ‘ i
2190C !
2200 CVLT=.3%4
22100
22297 FIND SCALED NEG. BIN. REORDFER POINT
223N¢C
ggg(;(’ CALL SNBROP(AVERFQ,ED,FLT,CVLTFCRIT,IROP)
2267C SACK IMTo THE SAFETY LEVEL
2270¢
2239 371 CONTINUE
2290 sbL=1ROP=-RLT
230
— 2310C
s 2320C SKIP SL LIMITS
» 2330C
o 2340 GO TO 000
o 2350*FILF EXPFIT.S
3 2 360C == === e e e e e e
pr: 23I0C FXPONFNTIAL APPROXIMATION MODFL
5 2380C
o 2390 180 CONTINUR
& 2409 IF(AD.LE.D.) GO TO 38/
- 2410 IF(AADALE.O.) GO TO 387
‘ 2420C
LEVLN3.S
LEVELN




B rrar s roameorprcou VoA A RCEENE T 1
. 243w CoMe E O TTHAL STOCROUT PROBASTILLITY
o 244
- 24n0) POUL = C)RCOSHLDRUC) ZCAMTAXAD)
l 2420¢
. 24l0C Lt U ooprIausg FILL PROBAGTLITY
! - YT O
X 244 PELLL = te=-POdl
N 2900
: 24910 TF(PE L ati, ) 30 10 33/
l 2520 FF(PETLE . . D.wv00) PEITL = (. 90V
5 2% 3NC
s 294 )C ALDUAE LY <= /1) = F(/Z) = 1e=.340 s2Xv( Bx2T) FOR /T 3
w 29551C
s 256 2T = 0y
5 2510 [FGETLL e oo ZT = ALOGC (toe=bET1TL) /0331 ) /7(=-.403)
l 2539C
2 25000 COMP T MAD . AND SAFETY LEVEL FROM MAD
o 200
g 2611C GINC RGTOLT = 092 45%QuMAIX (L 823547 ,42625% 1. TM), WF HAVE
A 20200
& 203 OMAD = 515720, 9745%( .82 3/9+0, 42025 %RILITM) )
. 2640C
26H0C NOW TOMPP'TTE SAFETY [ EVEL
2000C
2610 SL = 7T « A & SI0T (LTM)
2 030C
2090C
2100C SKIP THE LLIMILT CALCULATINN
2710C
2129 GO To 60N
2130C
2 140C SET SL T 21
2150C
2160 387 CONTINUI:
RN SL = 0.
2189 GO TO 000
2790C
2800C == =m e e e e e e e . ———— . = -
2819 390 CONTINUF
2820C
2830C USF SPLIT=FXPONFNTTAL=GAAMA MODFL
2B = mm e mm e e e e e m e c cr e e c———
2850 IF(CADLELOL)Y GO TO 397
280N IFCAMDAGILE.DL. ) GO 10 324
28/0C
2880C COMPUTE OPTIMAL STOCKOUT PROBABILITY
28Y0C
290N POUT = (QxCOLHLD*UC) ZOAMDAX*AD)
2910C
LEVLN3.S
LEVELN
........................... ;;xu;&ﬂg_,nf~;”z&'ia:;;.lA-. RFCVEVE W =




29200 LI«D oPLIMuM FILL PROBASILITY
S A3
Y41 PHILL = 1l.=OUT
PPN
2 Y00 IF(PFTILL.LY.00) GO L0 39/
201 Ir(eILL il e 0a9999) PEIIL = . 9999
Yl
279 ¢
30090 EOTIHAATE DUARTERLY DEMAND RATE, MAD, AND L:ADITAR
3010¢C
3020C¢ SINGE RSIGLT = J994% % OMADR (.82 394 . 42025 %R TM), WK HAVE
303N
3040 OMAD = STHGZ(GHI4H*( .24, 3/0+0,42625% Q1. TM) )
R10,1¢ CiATE = A /4,
30600 Giel.l = 21.IM/74.
3070¢
3080y NOW COMPUTE REORDER LEVEL
3000C
3100 CALL EAPSAGCORATRMAD,OTRLT PETIL,IROP)
3110¢
; 3129 IFCIROP LT O) TROP=0
3130 SL=lRoP=it 0
3145C
@ 350
. 3160C SKIr THF LIMIT CALCULATION
' 3170¢
3180 GO TO 600
3190C
3200C SFT 0P TO ZERO
3210C
3220 397 CONTINUE
3239 1P0P=0
3240 SL=IROP=2L1T
3250 GO TO 000
3260C
3270 fdde Sk dok Fededede dodkdede d R dede i e RR Aok Ak ded A AR Rddd hdkk ek ak khdk deo dh & dk k& kw dk Aok Ak koo dok
3230 %k kkk
3290 500 CONTINUE ;
3300C J
3310C BRAIICH BY SAFFTY LEVEL LIMIT CODE, 1CDSLL
3320C
3330 GO TO (%10,520),ICHSLL
3340C
335nC 062 LIMITS, AS OF JUNE /1
3360C
3370 510 CONTINUF
3330C
LEVLN3.S
LEVELN

. B P . et e e e AT T AT T e ST e e e L e LT T IR s RN
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pa
7
"l
oS
o $3200 LI T SARETY i vviiL
P 340N
o, 3o
S 34000 LISITS 5L T0 LFSs THAN LEADTTE DEAnD
: 31300
' 3440 SLM=1¢1
o 3450 TF(SL.GTe LML =514
L 346
R 34/0C LIALE SLOTO LESS [ HAN 3%51
Wy 34%30C
R 34¢n0 ULM=3,%x5] 3
[ ] 3500 TF(SL.GTe 3LMISL=S1M
o 351 O%x
B 3%20C
T 35 3)C LIMEDS BALEDR ON MONT S OF SUPPLY
) 35%40C
o 3550 %20 COHTINUIE
' 3500C Loste LIMIT
o 3%170 SILM=SLM] I MR
= 3530 IF(SLJLY UL MISL=S1LM
Y 3590C COUPPER LIMIT
- 3000 SLM=SLMAXARMR
361N IF(SL.GlSIM)SL=061LM
3020C
3630C
3640 GO TO o0n
3(}_50(} KERRKKKRKRKXKKRK khk khkhkhhkkAh kixdhkhhk A khkAhkhkk khhkhhhkhk Ak
3667C
3070 0600 CONTINUK
3680C
3690C COMPUTH LEVFLS
3700C
300 ISLIEVL ) =SL+0.5
3720 IRQTY(N) =0+0.5
3730 TROL(N)=SL+RLT+0.5
3740 IFCITROL(N) JLT.0) TROL(N) = O
3750 ITL(N) =SLMAX*RMR+RLT+GTLEARMR 0.5
3700 IFCITLI(N) L T.)) ITL(N)=ND
3170 TRL(N) =FLOATC(ITL(N.) )+GRLF #*RMR+0,5
37380 IFCITL(N) L EJITLMIN) ITL(N)=ITLMIN
3/90 IFCIRLIN) LLELIRLMINIIRL(N) =] RLMIN
3800 ISULCN)=GSULF*RMR+0 .5
j. 3810 3000 CONTINUE
3 3820 ROL=FLOAT(IROL(N))
. 3839 IFC(IHBUG.LT.1) RETURN
3840 RK =(),
P2 3850 IF(SIG.GT.N. ) #K = SL/SIG
b 3860 WRITE(6,8903)N, IRITY(N) I ROL(N) TTL(N), TRL(N) ,ISUL(N) ,RK,
5 38708 SLPFNOW,AD,PFILL
.v-',: 3880 8903 FORIMAT(4X 7 *%x*x| EVELN-=N=4_1%,7 IRNTY=’,15,7 [1ROL=“,15,
. 38908 s ITL=’,1%,7 1IRL=’,15,7 1ISUL=’,15," K=*,F9.4,
5 390N& /7,750, SL=,F9, 1,7 PFNOW=’ ,F6.3,” AD=* k9, |
= 391Nk o’ PFILL =7,F6.3 )
3920C
3930 KETURN
3940 END
LEVLN3.S
LEVELN




- T T T T T A
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AT

-
talaFulsl

Y

RN SUBROUTINE FXPLTDO X, Ry OMAD OTI. T ,CUMPX )
4 /6.0
Al COMAI ZINT ZIATC0)
Ji3
4 /v SET #ARITY FLAGS
480
41310 IDFITL = 1niC10)
4120 IPNTSZ = INT(11)
430) CUMPT=0.,
4349 CUMPX =0,
485)C
4360C INITIALIZE FI¥ PARAMETF RS
48170C
a38) Al= ), 331
4899 Bl = =-9,46 3
49000
4911) A2= 0, 00Y
4920 B2= 00,1919
4930C
O 4940C GAMMA CONSTANL FOR MEAN=}! AND (CV=,3%3
4950 Cl= D2.001%:3/3
4960C
4970C
4OBNCmm mm e cca e rr cn e m - - - — e e o =
4990C
5 000C
5010C INITIALIZE FOR T INTEGRALION
5020C
5030 DT = .1
5040 T =0T
5050 CUMPT=0.
5000 CUMPX=0.
507/0C .
5080C BEGIN #T* INTEGRATION LOOP
5090C
5100 DO 100 I=1,100
5110C
5120C COMPITE STANDARDIZFD ERROR ZT
5130C
5140 TCTR= T*QrLT
5150 T = (X = R*TQTR)/ (QMANASQRT(TQTR) )
5160C

LEVLN3.S
EXPLTD

1 . e - - - . .
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% VDT COMOITE »C T
- S o W
I G (V7 = Cla(i k) ax/x o X (=t %xT) = DT
o BN
H20008 Come it 22 <= 21 & 1)
5200
2230 0 ZFLBon ) v =AR X (32%/T)
Hd40) b ZF.ulera) 2= 1. = AL&REXP(C BIsZD)
5 M0
BPA et COMPOTEF 0 X <= X &7) P(C ')
Ho I8
5214 PXT = P/Z*x:v
YA [
5 300N JPDATYE COMULATIVE PROBABILITIFS
h 3InC
53! Cumirl = Cuabl + T
% 33 CUMPX = CUMPX + PXT
b 34
5 3»9) IFINT=0
b 30) IFC (IPNTHZ.6T.0) AN (MODCI, IPNTSZ) .FQ. 0) )
s 3798 IPRNT=1
Y 38) IFCIDETLLL=.0) TPRINT=0
) 300 IFCIPRNT.GE.0) WRITE(6,63) X, T,GT,PXT,CUMPT,CUMPX, L[, P2
940) 03 FORMAT(2F 3.2, 10.4)
w41
H42C
54300 INCRFMFNT T
440
H4h1) T = T+DT
6 400C
947X STOv IF CUMPT > . 999
» 4830C
5 491) IF(CUMPT .GT. 0.999) GO TO 120
55000
N9 ) mm v~ mm - «ENI) OF WTH [ ()P o= cam——
5520 100 CONTINUE
04300
%54) 120 CONTINUK
5550 HETURN
556 END

LEVLN3.S
EXPLTD
------------ T LD
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3550 SUBROUTLINE FXPSAMCMAL Fy (MAD 0T R, 2FTLL, TROP)
o 3200
= 3010 COMPULT A RE=ORDER POINT (IROP) 1) GIVE
38 A FILL KATRE OF PHILL..
E; 2990C
4000 COMMONZIWTZIWIC20)
a0l 00 .
402" SEL LOW POINE FoOnR P Db
4030C
40)4) OMADLT = QMADRSQRT(TOTR)
4050 XLOW = QRATEXTOTR - 5, % IMADLT
406" XLOA = JFIA(XLOW + 0,.5)
4070 TR(XLON LT 0.) XLOW = N,
4081 CALL EXPLTH)CXLOW,ORATE (MAD, TAT 2, CUMPX)
402N
4100 IF(PFILL.E.CUHAPX) GO TO 00
41107
. 4120C VERY LON SUPPORI NEEDED,
m 413)C SET REORIER POINT To XLow
414nC
4140 I1ROP = XLOA
4160 RETURN
4171)HC
4180C SFEL LOWw POINL FOR SEARCH
4190C
4200 500 CONTINUFR
4210 PLON= CUMPX
422C
4230C COMPJTF DFELTA-X
4240C
4251 DX = (MADLT
4200 IF(DXLTL1a) DX = 1.,
4270 IF(DX.GTa1.) DX = IFIXC DX + 0.9)
4 280C
4290C INITILTZE HIGH VALUES FOR SFARCH
4 300C
4310 X= XLOW + DX
432)C '
4 330C FIND PLT <= X)
43400

4350 %10 CONTINUE

LEVLN3.S
EXPGAM
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1
N
T
N
2
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= 430) CALL EXPLINICXyMRAT -, iMAL JTOT R CUMPX )
. 43/ IFCINTO10).GT ) WRAITH (H23)X, CHMPX (X LOW, PLOW
. 4330 923 FORMAT (" ===FEXPUAM, X2 Fid, 1, " CUMPX=",FH,.4,
o3 4 IR WoXLOW = EH L Y PLOW =" FR. 4)
is 440C
. 141C
- 44.C HAVE WE BOUNDED DHE DESIRED FILL RATE
F 44300 TE S0, GO TO 009 AND INTERPOLATE FOR ROP.
444> .
N 4450 IF(PFILL.L%. CuM/X ) GO TO 600
F‘: 440
é§ 4400 IF CU4PX > .99, STOP ANYWAY.
: 448
. 447 IF(CIMPX.G7e 0.99) GO TO 80
4500C
4-10C NO, ¥F HAVE TO KEFP [RYING, RESET FOR SEARCH
45200 ,
4539 XLOW = X
4540 PLON = CUM~X
"s 4550C
' 456 X= X + DX
2 4510 GO TO 510
p 4580C
& 459)C SET TROP = THIS X
4 4000C
4610 5430 CONTIWUE
4620 IROP = X+ 0,5
403) RETURN
4641C
4650C THE ROP IS BOUNDED. MNOW INTERPOLATE.
4600C
46/0 600 CONTINUE
4 630C
4679 X = XLOW + (PFILL = PLOW)® ( X = XLOW)Z (CUMPX = PLOW)
4 100C
4710 IROP = [FIX( X ¢ 0.5)
4/20C
41730 RETURN
4140 END
A
b LEVLN3.S
EXPGAM
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CATALOG/ZFILE OFSCRIATION= INVRAPGrGR, L

S5a- 11 1 PGFORGS

o |
c FORTRAN VERSTION OF LPCKFOR.S
08C
10C
| CHARACTER ADOL R*|
1 6C
20C
22C
2% CHARACIER ADOLR*|
30 COMMON/ZLPGPRM/TI R LA 81, ID7,1D8
40C :
50C TC(K+1) = T(X,K) FOR THF CURRENT X
?oc T2(K+1) = [(X=1,K) FROM PRFVIOUS X CALCULATION
ocC
80C
20C READ(S . 13)  PARAMFTERS
21C
92 90 CONTINUF
N 92 PRINT , %“IhY,INg @
_ 93 READ(S,13) 1D8, ID/
@
E; 9% 13 FORMAT (V)
- 100 CALL LPGO
| 11008 N0 LPG RFCURSION
3 120 CALL LPGREC
- 1300 DO SCALED NFG BINOMIAL CALCULATIONS
- 1 40 CALL LPG3
‘ 142C
P 143C CALL NAHMIAS EXACT LPG ROUTINE
5 | 44C
» 145 CALL LPGI
: 146C ’ ,
. 150 WRITE(O,13) “CONTINUE (Y OR N)»
N 155 RFAD(5,13) ADOLR
% 160 IFC ADOLR.EN.*YY )GO TO 90
e 10 SToOP
X n END
1122
1 /3C
K 174 SUBROUTINE LPGO
e L) COMMON/ZLPGPRM/T1,RL 1, A1 ,BI1,ID7,1N8
N 177 13 FORMAIT(V)
AN } 718C
e 1 /9 DIMENSTON T(200),T2(200)
W  180C
Tl 18l WRITE(O, | 3)
<7182 WRITF(6,13)
- 190 WRITE(O,13) "LPGO.S==FXACT LPG PROB CALCULATIONS USING RECURSION#
-~ 191 WRITE(6,13) :
2 192 WRITE(G6,13)

LPGFOR.S
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a

v

A N

cF

‘.' A

5
YR

LR P

200:;
210
220
30
240
ehNC
2
21N
280C
2902
300¢C
310
320
330
3400
350

410 WRITE(G,1 3)

420
430
440C
450C
40

4/0 WRITE(O,13)
480 WPRITE(G6,13) "“AILAN =", RMI
490 WRITE(G6,13)

500C
510
520
530C
540C
550

.......

RRTTECO 1 3) 9enA(h, 13) AVE 230, O, F(LE), CLOF.V OF LT »
WEANS 130 R DTG ,C
ARITE (3,13) 10,D1,E1,C

SOLVE FOr TiHkTA =.Ti
CALL 358CH (RO, 1)

T1=Q
ESTIMATY PARAYEIFKS FOR 1.PG
5 = SIiD DEV, B = VAR TO MEAN RATIO

§ = Cxli}

13 = Swy/R1|

Ul= DIxF)
Bl1=1/8
Al =BlxK|

RI==T1/7C (1=Tt) *ALOGC(I=-T1) )
RL1 = JI/(EIxP1)

ARITE(6,13) “AVE REN SIZE =%, R
WRITF(0,13) “THETA =%,T1,“LA4BDA =% RL}
WRITE( G, 13) "ALPHA=", Al ,"SETA =" B

RMI==T1/C(1=11)*ALOGC1 =T 1) xRL.1 *A1/B1)

ESTIMATE THE FIRST FOUR MOMENTS RM1,RM2,RM3,RM4 OF THELPG DISTRIY
DI = B1*(1-T1)
C4 = = 14T1/(ALOG(1 .=T1))

RMI = AI*C4a/
RM2 = AI®CA4x(B1+C4)/D ) %x%*2
RM3 = AIRCAX((BIXR2)X(14T1) +2%C4x%2) /D1 %%3

RM4 = B #%x3x(1+4%xT1+TIa%2) + BIA*24C4x (3. %A1 + 1,)
RM4 RM4 + OxBI*CA*xCAaxAl +CAxk3%x(3%A|+6, )
RM4 A1 *C4xRMA4/ D] *%4

WRITF(6,13) *MOMENTS*
WRITE(6,13) * Ml RM2 RM3 RM4"
WRITE(G6,13) RMI ,RM2,RM3,RM4

COMPUTE STANDARDI ZED) MOMENTS
WRITE(6,13)
S = SORT(RM2)
WRITE(G, 13) "COEF OF VAR =", S/RMI
WRITE(6,13) "“"RM3/S*%x3= ", RM43/S*%3
WRITE(G6,13) "“RM4/S%%x4= ¥, RMA/Skk4

OUIPUT LPG PARAMETERS TO FILE

WRITE (8,13) RM1,S/RMI (RM3/S5%%3, RM4/Sk%4
ARITE (8,13) Ti,RLI1,AI,BI
RETURN

LPGFOR.S
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8100 AR AAKAAKERRAL CR AR AR ARk AR hkhkhk Ak kA AhkA kS khhkhhhhk kdhkh kk hhkikdik ik ik
¥ 20C LiG RECIRSTUMN cAal.cul.attonl

[ SR B I AAAKARKAA A CARAAR KRR A bhr kh kb kAR Ak hkhhk ik Ak Xk khk khddhk
g 31¢

833 CoOMNO LR /TN R VAL Gt i g

8 34 DIMENSTON T I20200)

S 10 R

841C THEOREEINE O FOR PHODASTLTITY CALCULATIONS
S0

8 WRITECO, 1 D aka] PO Cy T gL AL, BE ", TI,RLIGAL, B
8 /0 C= =2L1/7ALu ), =T1)

£e5) Ct = c/Zexl 4+ 31)

89200

Q00C sbhb LImli o X = 200

Y 10C

Y20 A.2=200 '

Q30¢

< 40 c2=0

Y50C

9{50(3 OFT CONSTANTS FOR USE IN RECURSION

Q70¢

9830 SI=]

90 Hi=(BIZCRL1+:i41 ) ) x%kAl

1000 H1=S71xH]i

1010C S/ = SCALE FACTOR

1020 H2=(C/(RL1+31))

1030C

1040 WRITE(6,13)7C,CH HY 24 ,C,C1,HI ,H2
1041 13 FORMAT (V)

1050C

1 060C FVALUATE H(X=0)

10193C

1080 1y =0

1090 T2(1) = Hi

1100 S1 o=l

1110 C2=C2*‘3l/5]

1120C

1130 NRITE(6,13) :

1131 WRITK(8B,13) 0,51,C2

1140C

1141 WRIT=(6,13)

1150 WRITiE(6,13) o X H(X) FCX )
1151 WRITE(6,13)

1160 WRITF(o,13) 0,51,.C2

117nC

1180C

1190C EVALUATE H(X) FOR X .GT. 0O
1200 1200 CONTINUE

1201 L2=RL2

1202 DO 1050 IX=1,L2

1203 X=1X

1204 IXP1=]X+1

1220 St =9

1230 T(1) =0 LPGFOR. S

............................

LPGREC




P )

3
'ﬂ
’
el
£
:Ef; ORI P25
Il 125 TCIXP) )=l %2 % (AL +X=1 )/ X)*[2C[X)
12000
A 127 IFC X JL1. 2 )60 To 1380
L 1 200C
o 1299C
Y ) 300C
" 1310 DO 1360 K=1,1X=1
- 1320 TCK+1)=(T1/7X) % (H2x(A1+K=1)*T2( K) +(X=1)*T2(K+1))
s 1330 SI=S1+T(K+i)
i 1340 IFC INS JLke O )50 TO 1360
i 1 350 WETITRC(O 1 309N X T KD ST " XK, T(K),51
1360 1360 CONTINUE
1 3/10C PICK Ur [(X,X) TFRM IN SUM
13/5 1380 CONTINUE
1 380 S1=S1 +T(I{+1)s
1391C
1400C WRITEC6,13) TOTALS FOR H(X)
1410C
1420 Ce = C2 + S1/51
1430 WRITECO,13) IX,S0,C2
1440 WRITF(8,13) IX,S1,C2
1450C
t 460C IF( CUM PROB FXCFFIYS .99, STOP
14/0C
1480 IF(C C2 .GT. .99 )GO TO 1670
1490C
1 500C WRITE(6,13) T(K) TERMS FOR DEBUGGING
1510C
1520 IFC ID8 LLF. 0 )GO TO 1560
1539 DO 1550 KK=1,IXP1
1535 K=KK=1
1540 WRITE(G,13) "X K,T(X,K) =>" X, K, T(KK)

1550 1550 CON[INUE
1560 1560 CONTINUE

15/0C
1580C : RECORD T(K) VALUES FOR USE IN NEXT PASS
1590C
1600 DO 1620 KK=1,IXP{
1610 T2(KK)=T ( KK)
1620 1620 CONTINUF
1 630C
1 640C - —————— END OF X LOOP
1650 1650 CONTINUE
3 1 660C
[ 1665 1670 CONTINUF
- 1670 WRITE (8,13) =99,-99,-99 & END OF LPG"
. 1 680 RETUAN
3 1683 FND
bl 1 ®OC RRAXEARNE AR AXARARER R IR KA ARRXAARAAAAXXXEND OF LPG RECURSION
.o LPGFOR.S
% LPGREC
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bl ST T 30 i, )

iy NS

For e COMMOIZLPSPRAZI N QI Lo NGBy 1/, L

- L it AV O H1TZE FAQUATTON
| | [40C == mmmmm e e FUNCTION FR2CO) = —./C Cl=nr &AL 53C) =) )
1 /24C

= 1 /145¢ SEE2182=2190 FoR FNCOY O ITHTTLON.

e LRSS

K7 1 IH50C¢

o 1700 e e e e

! V1aC BINARY HEARCH HGUTINE

X R e e e e e

A 179)C

I 1 gONC SOLVE FOR THE VALUY oF ) WHICH GIVES AND
¥, 18190 AVES REGUISTITION ST/Z1 o 1o

2= 16:20C

' 1830¢ SET UP END POINTS FOR HEARCH

o I 640C

- 859 K= 0 .

- Ld60  29=,99)

1870 RO=FNR (W)
| 830 Q1=,001
1690 RI=FNR(Q1)

1900 GOTO 2080
1910C :
1v20C CHIECK TFC RO JLF, R
193¢
123% 1940 CONIINUE
1540 IFC RO 5T R GO TO 2000
1950C
1 9¢)C RE=SET TOP OF INTERVAL
19/0 RY=R
1 289 Q9=0Q
| 990 GOTO 201)
1991C
- 1992 2000 CONTINUE
. 200NC
oo 2010C RE=SFT BOTTOM OF INTFRVAL
o 2020 RI =R
Ei 2039 n=o
- 2049 GOLIO 2089
£ 2051C
L::' 20735 HALVE THE INTERVAL, AND RE-EVALUATE THE FUNCTION
- 0
£ 20/5 20480 CONTINUE
&' 2080 K=K+1
— 2020 =(Q1+0Q9)/>
3 2100 H=FNR(Q)
.- 2129C
- g:igg IFC R IS WITHIN 001 OF RO, G0 TO RETURN
2141 IFCIDB.GTe 1) WRITF(6,23) K,ROK,0
2142 23 FORMAT(™ ***BSRCH--K,RO,R,QO",15, 3F8, 3)
el 2180 IFC ABS(R-RO) .LT. 001 )GO TO 2180
“ 2100 IFC K .GT. 15 )GO Tn 2180
5175 2100 CONTINUE -
| 30 CONTINUE
2180  RETURN g;gggn S
2131 END
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..............

YIS

L0

2132 FUNCITON ENR())

2183 FNR==/7((1-Q)%xALO(1=)))
2184 RETURN

2185 END

il
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Y 2380 SUBROUT INE LPGI
i 2400 LIMENSION Y(100,100) :
=N 2410 COMMONZLPGRPM/ZT 1 gRLY (A 81,107, D8
Ny 2411 WRITE(G6,13) "T4I5 PROGRAM COMPULIFS EXACT PRl FOR HFE LPG DIST®
N 2412 13 FORMAT (V)
2420 WLIFCO,13) “THETA =%, T1,"LAYKOA = N1, "ALPHA =" Al ,“BFTA =",B)
s 243N ARITE(AL13) 1,2,3,4
e 2440 WRITH(0,13) TI,RL1I,Al, 3
£ 2450 C = = RLI 7ALuSC1 =T1)
o 2460 M1 = <TI/¢(1=T1)*ALOG(1=T1))*RL 1%\ 1 /B
L3 2470 C1 =C/(RL1 + 1)
R 2430 L2 = TFIX(100%3M1)
o 2490 C2 =0 .
2500 DO 2790 IXP1=1,1.2+1
25014 X=1XPI1-1
2506 I X=X
2, 2510 Y(IXP1,1)=0
. 2520 Fi=1.
A 2521C
= 2522C COMPUTE (X=1)
“v 252 3C

& 2530 IF( X.LT.2.)G0 T0 2%170
4 @ 2540 DO 2500 K=t,1X-1
F29%0 F1 = F1#K

¥ 2560 2560 CONTINUF

- 2565 2570 CONTINUF

» 2570 Y (IXPI,IXP1)=1./F]I

C: 2580 F1 = 1

= 2590 IF( X.GT. 0. )50 TO 26130
o 2600 S1 =(BI/(RL1 +31))*%A)
o 2610 GO TO 2740

5 2620C

2625 2630 CONI'INUE

: 2630 S1=0.

S 2640 DO 2720 KK=1,IX

-~ 2641 KP1=KK+1

2650 IF( IX .£Q. 1 )GO 0 2610
266N YCIXPIKP1)=YCIXPI=1,KP1=1)/CIXP1=1) + Y(IXP1=1,KP1)
2665 2670 CONTINUE
";‘ 26/0 F'zio
b 2680 DO 2700 JJ=1,KK
2085 JeJJ-1
o 2690 F1 = FI*(Al + J)*Cl
O 2700 2700 CONTINUE
W 2710 51 = S1 + YUIXPI,KP1)*F 1
. 2720 2720 CONTINUE
¥ 2730 S1 = SI*(BI/Z(RLI + B1))&*kAI#*T| *xX/X
.. 2735 2/40 CONTINUES

LPGFOR.S
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274) (2 = C2 + S “
2750 IFC 1ID8 JLE.O )GO TO 2730 |
2160 WRITEC(O6,13) X,51,C2 ‘
2110 WRITE (8,13) X,51,C2
2(1V 2180 CONTINUE {
27180 1F( C2 .6T. 92 )50 TO 2800 f
217190 21790 CONTINUE ‘v i
279% 2300 CONTINUE |
2800 WRITE (8,13) =79,=99,=99 !
2810 RETURN
2815 END

LPGFOR. S
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2620C
2830C
2840
2144
2850
285%
280C
2819
2380
2890
2970
2910
2920
293N
2940
2945
2950
2960
291710
2980
2990C
2995
3000
3005
3010
3029
3030
3035
3040
3050
3060
3070
3015
3080
3090
3095
3100
3101

dekkk kkhkk kdkhh khkdkhkhkhkhkhk kk bk kAR X RAkKXKKXEX Kk Ak hkk kkxkkk kxkkk
SUBROUT INEE L2
COMMONZLPGPRMZT T GJRILLGA T B I/, 108
VRITE(O,13) vsCALF) POISSONY
1 3 FORMAT(V)

WRITF(O,13) "iHETA =9, T, "LAMBOA =", RL1,"ALPHA =" A1 ,"BFETA =",BI
C = =RLIZALOGCUI=11)
C3= 1./701.=-T1)

Ki = TI*C
Ca = (BIZ(K1+31))amAl
W o= KIZ(KI+BY)
C> =0
DO 3020 MM=1, 1001
M=MM =
PI =1
IE( M.NE.O )GO TO 3000
Pl = Ca

GOTO 3040

3000 CONTINUE
DO 3020 II=1,M
I=1I=1
Pl = PI®((Al#M=]=1)/(M=])%*N)
3020 CONT[INUE
Pl = PI*xC4
3040 CONTINUE
C2 = C2 + Pl
IFC ID8.LE.O )GO TO 3080
WRITE(6,13) M,C3%xM,P1,C2
WRITE (8,13) C3*M,P1,C2
3080 CONTINUE
IFC C2.G6T..99 )GO To 3100
3090 CONTINUF
3100 CONTINUE
RETURN
END

LPGFOR ., g
LPG2




g T Ll S e Y CAR-TRC I i S i Tt i i R i e e e e P o T L R PR S T
CYCMU A2 KL OSSN SR P L RS ARSI DRSS AR P R A A R

..........

)
ke
ﬁ 3129C¢ Tk h RhAhk kA AAKRNKAKXKKAKC KRXREK AKX IAKKRARKKARKKAKRKAR KA KK K ek ki
i+ 3130
s L. 3140 SUBKOUT TN LPG3
’\ " 31422
; 3124C NEGALTVE BINOMIAL APPROXIMATION,
. 3146C |
= 3147 COMMONZLPGPRM/ZT T GRLT AN 81, TDT, 106
.3 3150 KWRITECO,13) “1H{IS PROGRAM COMPUTES  LPG USTUG SCALED BIN® |
K 3155 13 FORAAT (V)
= 3101 WRIT (0, 13)
3179 WRITE(6,13) “THFTA =, [1 ,MLAMBDA =", .1, "ALPHA =" Al ,%BFEfA =% Bi
ag 3180 WRIT': (0,1 3) :
P 3190 WRITE(6,1.3) “NFG BINONTAL PROSABTLITIES"
4 3200 WRITEC0,13)
N 3210 WRITE(O,13) » X P Fo
- 3220 WRIT-(6,13)
s 3230 C = 1/(1.=-T1)
. 3240 RK1 = =TI*RLIZALOG(I=T1)
£ 3250 C4 = (BIZ(RKI+131 )) %Al
N 3260 W = RKIZ(RKI+81) |
N 3270 C2 = ¢ ‘
' 3280 DO 3550 MM=1,100! '
3282 M=MM= | :
. 3290 Pl = 1
o 3300 IF( M.NE.O )GO TO 3310
i 3310 P1 = C4 1
¥ 3320 A = =]
¥ 3330 B = IFIX(C/2 +0.5)
i ' 3340 S2 = PI1/(C/2+1)
3350 GOTO 3440
- 3360C
s 3305 3370 CONTINUE
o 3370 DO 3390 I1=1,M
- 3375 I=[1-1
' 3380 Pl = PI#((Al1+M=1=1)/(M=1)%W)
3390 3390 CONTINUE
3400 Pl = P1xC4
% 3410 1A = IFIX((2%M=1)*C/240,5)
- 3411 RA=IA
. 3420 IB = IFIX((2%M+]|)*C/24),5)
i 3422 RB=13
- 3430 S2 = PIAC
-, 3435 3440 CONTINUE
N 3440 RL3 = C2
™, 3450 DO 3520 'X=1A+l,IB
5 3459 X=1X
=] 3460 F3 = C2 + S2#%(X=RHA)
‘ 3470 k2 = F3 - RL3
2 3480 RL3 = F3
3 3490C
o 3500 WRITF(6,13) IX,F2,F3
A 3510 WRITF (8,13) IX,F2,F3
- 3520 3520 CONTINUE

= ... 3530 C2 = C2 + PI
- Y 36540 IFC G2 J5T. .99 )GO TO 3560
3550 3550 CONTINUE
3555 3560 CONTINUE
3560 WRITF (8,13) =99,-99,-99 ,ENI) OF NB" LPGFOR.S
: 3570 RETURN
- 3575 FND

LPG3




-'".!5" IS I AR A R AIACAIASASI SIS A ARSI W e P T
>
3
398 ICHAR AR REAAAR XKL ARAAAA ARARRRRKE AR AR ANK X AR Ak AR KAXL PG4
3990 SUBROUTINE LPGA
360C 1.P5a,S
30610C COMPUTE REQUISITTION SIZ1- 1 VS THFTA TABLF
3620C
3630 PO 3670 I=1,100
3635 Ti=I»,01
3040 B = =(1=-T1H)*ALOG(1=-T1)
360 R=11/8
30600 NRITE(O6,13) T1,,R
3665 13 FORMALI(V) .
36/0 3670 CONTINUE
3089 REFTURN
3690C ok Ak A KA XA R KAk KAk drd dok kA Ak Ak KRRk Ak Ak Ak Ak ko ke Wk Ak ok kA ek ekl
3700C
3719C DEFINITIONS IN NAHMIASY PROGRAM LPGI1.S
31720C
3730C L AMB S
31740C ALPH Al
37%0C BET B1
3700C MEAN "M
31710C CNST Ci
3180C LIM RL2
3790C CUM Cc2
3300C FACT F1
3810C SUM S
3820C KN RK 1
3830C PROD P1
3840C CN C3
3850C CONST Ca
3860C LAST L3
3870C FX F2
3880C FFX F3
- 3890C SL $2
- 3900 END
o
g
=
LPGFOR.S
- LPGA
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TN Tt L tp S et e e e ta s ]
»

31 URSCFLICILTORN LUK DB

CATALCSZFTiE #ounl el Tods  INVRZSHBIOP.

RN
Poe sl =23 INVRZOBIZS IBFOP L OCSCNDNDS50)
> 2URSILR0P S ==CALCULATKE SCALED NEGATIVE SINOMIAL COIIICAL POINTS
M X
41) SUBROUL ENE GNLROPCAVE -FQ, DI FLT,CVE T, FCRIT, [19P)
. DX
- 00 COMMONZLATZL 4020
' Fo
K ST HSTIMAUE LG PARAMET IS
- 200
> 100 INT6 = IWi(H)
g Hoc
' 120 IFC(IATOLGI.)) WLTHCOG L 3)AVEREFQ D LT CVLT FCRIT
I
b 140C CHECK FOR NO DEMALID 09 NO PENALTY FOR SHONTAGES CASE
1%0C IN THIS FVENT, T RE=ORDER POINT TO ZFRO
- a0
V70 IF(DI.LE.0.) GO TO 80)
140 TECFCHIT L0, GO T ol
190C
2000
210 IF(FLT.LF .. 1ELT=.1
220 IF(DI.LE. . D) Dl=0,1
230 IF(CVLT.LE.0.ND1)CVLT=0.01
240 CALL BSRCH(AVFE®¥Q,Q)
250 TI=Q
200 S=CVLI*ELT
270 =S*S/FLT
280 Ul=DI*ELT
290C
300 Bi=t./B
310 Al=BI#FLT
320 RI==TH/C(C1.-T1*ALOG(V,~T1))
3% RLI=Ul/Z(ELT*N1})
340¢
350 IFC(IWTO.GT.0) WRITKF(O6,13) " B Al#,
3004 » Rl A C RK1
370 13 FORMAT(V)
K 380C
8 390C ESTIMATE SNB PARAMFTEKS
» 400C
410 Ca1./01.,~T1)
= 420 RK1==TI1#QL1/(ALOG(1.-T1))
4 430 IFCINTO.GT. D) WRITF(0,03)B14A1,R1RL1,C 1K]
= 440 63 FORMAT(8F9.3)
. 450C
»:_, 400C (P(X=n, )=pD
54 4 /0C
“' 410 PO=(B1/7(RKI1+131)) »xAl
49n WesRK1/Z(RK1#B1)
© e s00c
- SNBROP. S
2




T v NUSANC IR L IO CA OO ORI IR RANAS LA A
N
-,
:i H100 SUUM INTTTAL PROBABILITIES
N LI TS
A S %) X=0.
-1 5 an X1=0.
P 250 FXL=0.,
e T BY ) PX=P0O
! 9 10 FRECPYXJLEELD.) ) T [n0)
b hHy) XM=C/r2.
b Y X FXH=p0
v L0008
X o10C Is CuM>FealT
T 6200 IF DO, ERXIT L mb,
X T
0402
050C
Lo0 IFCINTOGT.OIWRITHF(O, 13) & X pXw,
G104 " F X XL FXxLe
0830C
690 /1) CONTIUE
100 IF((INTO.H{.O).AND.(X.LF.?O.))w)lTF(6,93)XN.PX.FXN.XL.FXL
/10 93 FORMATCUIX,2(F10.,2,2K10,5))
120 THE(FXNLGELFCRIT) GO 10 410
/30 [F(FXN.GT. 999)G0 TO &10
1402
750C COMPUTE NEXT NEG. UBIN PROG.
1002
11)C
180C SEHERANTE SNB PROB TILL X
) 190 IMTERVAL 15 FOUND
, 80NC
‘ 810C
1 ; 20 X = X+1.
830 XL=XN
840 FXL=F XN
8490) XN=XN+C
B O PX = PX & ( (Al+ X=1.d7 X ) * W
8170 IF(PX..%.0.) GO TO 701
330 FXN=FXN+PX
N) GO TO 220
2000 '
910C INTERPOLATE TO FIND X*
920C
X)) 410 CONTINUE }
940 XCRIT=XL+(FCRIT=FXL)*(XN=XL)/(FXN =FXL)
96nNC
9NC ROUND TO GET FINAL VALUE
2 10C
980 [ ROPs(XCRIT+.5)
990 RETURN
1 000C
1010C HicH PROTECTION LIMIT, SET ROP To UPPER LIMIT oOF X
1020C
1030 %10 TROP=(XN+0,.%)
1040 RETUIN
1050C
RN 1 060C DEMAND O FCRIT IS ZERO. SET ROpP=0
K 1070C

. .- e, - -
y "f;ﬂ_f.‘fg_"mf._‘.n: A"

10649 601 CONTINUE
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- LO9OC
o 1100 I ROP=0
. 1110 RETURM
Qe 1120C
w1 1130C PS =0, S0 UsY DFFAULLD CALCULATION
Pw
e 114C
N 1190 701 CONLINUE
ol 160 IROP = AVERFQ&DI*FL I'®x(1 ,+ 3. %xCVLT)
Ei VD WUTTH (6,72 3)1000
. LU 723 FORMAT(™ *ddxaaax5NHPOP, PX=0), S50 SET ROP=#_[:3)
e 1199
o 1 200 RETURY
o 1210 FN*)
1220C
1230 SUBROUTINE BSKCH(RO,0)
1240C
1250 COMMONZTWT/ZINT(20)
1 200 1D1=IWT(0)
1219 I1D8=1WT ( &)
1 280C e mme e mm e s cmmemaw s camaea—eee=AVE RFQ SIZF FQUATION
1220C~==mmac—ee FUNCTION FNRUQ) = =Q/C (1=Q)2ALOG(1=-Q) )
1300C
1319C SEF 2182=219) FOR FNR(Q) DFFINITION.,
1320C
1330C
i 340C i e i e T P S
1350C BINARY SEARCH ROUTINE
I 360C e — s e e m e e c e cm e ——
13/0C
1350C SOLVE FOR THE VALUE OF 0 WHICH GIVES AND
1390C AVE. REQUISITION SIZF OF RO
1401C
1410C SET UP END POINTS FOR SFARUH
1420C
1430 K= 0
1440 =, 999

1450 RO=FNR(Q>)
1460 Q1 =,001
1470 RI=FNR(Q1)
148" GOTO 2080
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1490C

I500C CHECK IF( RO J1L.Fe R

15100

1520 1940 CONTINUF

16530 IFC R Gl. K )GO T 2000

19400

1550 RE=SET TOP OF INTFRVAL

1560 RO=R

1570 9w=0

1580 GOTO 20380

1590C

1600 2000 CONTINUE

1 610C

1620C RE=SET BOTTOM OF INTFRVAL

i 030 R1=R

1640 Q1=Q

1650 GOIo 2085

1 G60C

:géﬂc HALVE THF INTERVAL, AND RF=FVALUATE THE FUNCTION
0C

1690 2080 CONTINUE

1700 K=K+

1710 Q=(Q1 +Q9)/2

1720 R=FNR( Q)

1730C

I34OC IFC R IS WITHIN .001 OF RO, )GO TO RFTU®RN

1 150C

1760 IFCIN3.GT.D) HRITE(6,23) K RO, R, 0

1770 23 FORMAT(* ***BSRCH=--K,R),R, 0" ,15,3F8,3)

1780 IF(C ABS(R~-R0O) .LT. 001 )50 TO 2180

1790 IFC K .T.25 )YGO TO 2180

1 800 GOTO 1940

1810 2130 CONTINUE
1820 RETURN

1830 END

1 840 FUNCTION FNR(Q)

1 850 FNRa=Q/{( 1=C)*ALOG(1=Q))
1 860 RETURN

1870 END
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CALALOGZFTILY -5 CKkI2T Lod= HEDG/DEMPK $, 5
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1O i = 3 H-LGZ03 37D EMPR 4L O0B3CD, NOGO )
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3{) SULRNUETTHE DFMPARCIDPER TDPATPS)
L Ahhhhk RARKRKRNX A ANAR S AAARAARAK KX ARNKARRA R KRR Ak ARk A Ak Rk kA kK &k kk Kk k& kk ik &k ki
50 PARAAL 10 NOLYO= 433
OV kI khhkhhkhhkRXxkhkhk k******tkk******-k***kt****k**************************i
10 COMMNZTGIS /7T 000
v COLMOIZTTIY 271N
o 20 COMMOIZ T THT K ZTTRTER
N 1) COMMONZ TTANTHZLTMNTI
o 11D COMMONZITOTRZITCTR
" ) COMAONZLYEARZDILYEAR
i 1 30 CORMONZNENTRY ZNENTRY
Iy 140 COMNMOAZMERNAX ZNEE MAX
_E:‘-j 10 COMMONZ/NITEM/NITEM
R 1 00 CORMAONZPRI 2¥ /PR OF
- 170 COMMONZNIN:NT/NDENT (1)
1 60 COMMON ZIDIEANDZIDFMND ) (N GCQ)
1 w0 COMMUNZ [ TURZIHRETURCE NONAQ)
200 COMMONZTINREG/IREQCY NQQO)
210 IFCIGBIG. N . 1) GO [0 2%
220 IN=ILTVE/ZITYEAR +1i
230 [CT=ITIMI-ZITOQT? +1
240 ITW=C(ITIME=CIY=1)*[TYEAR)ZITNREK +1
250 WHITV (o 10O DIV, 1T, 1T
260 103 FORMAT(® DEMPAR=~=—= BOXGUYEAR NOL*, [3,5X, QTR N0, %, 13,5X,
270% "WEEK NOL",13)
240 2% CUNTINUFE
290¢C
300C IHCREMENT PERIOD COUNTERS
310C
320 IDPER=IDPE R+
330 DO 100 N=1,NITEM
340 I0TY=TDEMND (N, IDPER)
350 IRET=1 RETUR(N, I NDPER)
300 IREIRKIOXN, IIPER)
370 IFCIGBUG.E) . 1)WRITE(6,8013)N,NDENT(N), INPER, IQTY, I RET, IRD
380 8013 FORMAT (4X, 2 #xxxDEMP AR=~N=” [ 5,7 NOFENT=/,15,7 IDPER=”, IS5,
39048 4 IDEMND=Z  [% ., TRETRN=/,15,7 IRRQ=/,15)
400 IF(NOENT(N) . LELO) GO TO 100
410C
420C GENERATI: SERVICEABLE RETURNS, IF ANY
4 30C
440 IFCIRET.LF.N)GO TO 30
450 IT=ITIME+] TMNTH
40 CALL ENTERC(IT,4,N,IRFT,0)
470 ) CONTINUF
480C
490C REFLFCT REQUISTION FOR ITFM N
500C
501C .
502C SFET REQUISTION COUNTER KNTREQO TO ZFRO
503C
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750
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10X
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190
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| A B TR BRTD I SO I K P18
{101 =0

OGIATH A REMWIELITION SIZE 1R BY woONTF Ca 0

") I SR R I ST
AL ONSGIIN e, e
Takde=liclrlae
It =11
1FCIPEMPY R LalY) 50 Fo oo
LIMIT 1ASLD aFGUL 0100 0 1AL 1o ad AL 1A T
CHUALS 1Y

In=ldirr=111
SN CONTT.UE

KNEeid= KNTREQ +

[ (HEEMAX=S0) REFQUT ST EONRS alAVE HEE

GENFRATER, PUT ALL 8 MAINING DEMAKRD ON THIS REOQUIGITON.

T KNTREG JLT. (NFEMAKX = 90) 2 GO To 89

1R = [OTy~1107
WEITECS, 73)ITIME IR, 1ATY
/'3 FORMAT (4X, 72 x%xxDFMPAR==] TIMF=*, 13, F.F.L 2,
7 OVFEREFLOW REGQ=7 15,7 OF 7,1%)
ARTTHCOo 811 3INGNDENT AN, IDPER, IQTY,, I RET, IRQ

DETEIMINKS PRIORITY OF THIS REQUISITION
ASSUMING B50% ARE PRIORILY 1

#0O CONTINUE

e

340 1PR=)

340 TF(RANDEM( . 2).LE. PRI2F) IPR=2

o0

8100

880cC DETFRMINE AHRIVAL TIME FOR THIS REQUISITION

8900

976 316 LIMIT AHRIVAL TIME TO NO LATER THAN .5 WEEKS

9100 BEFORY T FND GF THE QUARTER

YLOL

9 30 LM=ITNTR~D.H*] IWEEK

v 40) IT=ITI AE+RANDFM( . 2)*FLOAT(LM)

Dt) [FCIGBUGLEILIDIHRITE(G, 8023 T TN, R, IR, IR, IPR

2uU0) H(:23 FORMAT(4X, 2 #xxxDFMP AR~~TT=7 10,7 N=7,14,7 R=7,F5.3,

Y10 ¢ INITAL REQ=-SIZE=7,14,7 FINAL REQ=5I1ZF=7,14,

9 )8 s PRIODRITY=’,14) ‘

990

1 000C PUL REQUISITION OF Fl.f.L.

10I0C
i DEMPR3. S
o DEMPAR
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N 162 CALL BNy Gty VNG L)
o 130 Tial=tlot+l

:;'; Fiyd s OO o 1y ) 0 1o Ho
.:'.;‘ \‘1"?: RN

. POO I AR hhAR&&CAUATH Neit 1l AR v vidl

2 10/0C

bt Taee 100 SOURLTINUE

i 10w IT=tiimeeiTorn

Rt 110 CALL EN[FROIT 12, IDPER, D,0)

1in FETUK

1120 i)

1130 HOEE 8 GEFURED 1S o FONGER ULED,

11409 RAINER, NIFGBNT SENERATFS NEGBIN REQ SIZES.
11H0C
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i 200
| 1200
" 1 220
N F2 3N
P24
z [ 2%0%
- 120K
' 1278
: ] 2808
1 260K
1 .300:)
1 319
1 3208
I 338
] 341X
} 45HR
} 300X
1 378
1 3o0C
1 300
1400
141C
1429
1439
1 440
- 1450
1400 10
1470C
1480C
) 490C
1500 30
1510
1520
1530 40
1540 &0
1550C
1560C
1570C
1580
1590
) 600
1610 80
1 620
1 630
1640
1660 100
1660
1610
1 680
§f 0
1700
1710

H Nell!
RN
e

!

b
[
&,
|
[
r.

-----------

-----
s

S b GEERYOCR I Y LR)

Pids four e DEPERATNES A REDUESFTTON

CorepLpPodb NG [0 A CdgY PROB, OF

LM -t N TUCAT O ,CP-MYs 01,83, TROCTO )
DATAN TUCATZ g 3 19, 31,100, 316,1000, 3162/
AL, g/ losl

S L A

O g 0, 3, 80,091, ,02,.09, .96,1.0,
LR N I DO 20 R 5 SRS A 92PN 1 IR 1o BN R To N IS ¢ I
")l). ] '{"q O(J"). . I " ot(‘ [ .t“‘. .HQ' AQ]' .\JH. ‘o()n.

5176

SRR K TR AE T I L YS SN S TR ¢ SR X - SRS 3 SRS S IV O I 0 [ I
DI a3 3 aA8 0 LD T8, 81,1 .00,
H L3, 32, D0, .600,.60,.15,.90,1,.00,1.00/

DATA /10w,

be 2y 3. 1% 34,

Ve 2 3, 4, 9, O 1y 8y 9, 10,

1, 4, O, B 1O, 13, 10,20,7%, 10,

Lo G,10,E0,20,.20, 30,40, 10,100,

e 5.10,15,20,25%, 30,80, 150, 300,

Ly, H,10,19,26,2%, 30,8), 200, 600,
1,20,40,00,80,100,200, 300,000,700/

ESTAG ISH DEMAND RATE CATREGORY

Do 10 I=1,8

IM=]

M=TUCAT(I)

IFCINTY.LE. M) GO L0 30
CONT INUF

DETERMING REQUISITION STZF

CONTINUE
DO 40 I=1,10
IF(CPROBCI,IM).GH.R) GO T 60
CONTINUE
CONT INUE

SET REQUISITION SIZE

IF(I.GT.1)G0 To 80
1R=|
RETURN

CONTINUE
IFCT.LT. 10060 TO 100
IR=TRQAOIO,IM)
RETURN

CONTINUF
DPROB=CPROIB(1, IM)=CPROB(I~1,1IM)
NPROB=R=-CPROB(1=1,IM)
DRQA=TRQACL, IM)=TROC(I=1,1M)
IR=IANC(I=) , IM)#IFIX(RPROBARQ/DPROB+.5)
RETURN
END

e et e e . . .
R . L P A R
N N - .
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2R . COMPULE SRAND WEAN XO
k3 RIS W
S 22000 w0 CONCINIE
YRR 2300 XO=[2/0C9
. 230C
' 2320¢ [F ks 19 OHLY | OsSERVATION, ASSUME R=.04 39
'« 2 330C
. ’ 440 IF CIPT JGFa1) GO To 49
- < 3T
“ 2 100C Us AVEDAGE RO VAL UE,
l 2310C
35 2380 S| RY=.0439
AX 2390 PY=(X9=1)/1Y
. 2400 Q9=P )+1
24100
2420C IF P2 =0, JS! AVE ITEM VALUFS
2430C '
2440 IF(PY.LELD.) GO TO 41
2451) 50 T 1)
246NC
2470C COMPUTE VAR(CX) ESTIMATE
2480C
249) 59 CONTINUE
2500 V=0,
2510 DO o0 I=) NPT
2520 VeVeC( [ I *(X(1)=X9) xx)
2530 00 CONTINUE
254() VaV/Z(FLOATINPT=1))
2550 S=SQRT(V)
2560C
25 10C IF VARIANCE > (X9=1), CONTINUF TO 100, OTHFRWISE,
2580)C A NEGATIVE BINOMIAL MODEL DOVSN4T FIT.
29IV
2 600 IFCIWT(3).5E.2) WRITE(S, 73INPT,X9,V,S5,5/X9,(X(1),I=) NPT)
2610 /3 FORMAT(T20,’NPI=7,T30,110/
2 6204 T20,”MEAN=? , T30 ,F13.2/
20398 T20,’VAR=7_,T30,F!1 3,2/
26404 T20,7STH DEV=?2_T3n,F13,2/
2hNK] T20,7COEF OF v=7_,T30,F13.2/
26608 T20,2X¢1)=7,T30,20F6,2)
2610 IF(V.GT(X9=1))6G0 TO 100
2675 [FCINT(3).GF. 1)
7 680/ WRITE( O, 63INPT X9,V ,S,S/X9,(X(1),1=1,NPT)
2000 03 FORMAT(A(Z xx*xx’ ) ’NEGBIN. VAR(X) <= MFAN,.”Z,
2 10& T20,7NPT MEAN,VAR,SID DFV,C.OF .V = 14,4F 13,2/
2128, T20,2X(1)=* ,20F0. 2)
2713)C
2140C CHFCK FOR CONSTANT REQ SIZE. IF NOT , GO TO 8)
2/50C
2702 IFC (V.GT., 0.05) ,0OR. (NPT.LT.4) ) GO TO 5I
2170C
. 2180C USE CONSTANT REQ S1ZE
2190C
DEMPR3.S
NEGBIN.S




....... s CISACASAASNCRONNALARAAREREUAEOCS AT A e e T e e e T T
A ASROOCACNENCLIEACLERC
1
- T N
. $4.) Bootis o =1t )N 1))
:: IR IV 0ol oY GO TTo Yisa
- EEYE bbb 1000000 (O Loy
I ERRE S )
by RN Cot) 1 F
,_\ LR IR T
- ALY 134 HFEQS=HNE DS »)
o REV TEAN- 5 ,GE 1700 GO To 2o
-~ 3300
I REEI LiELa(NREGo) =T+
318 PREQSC]RE S ) =8
3400 1S CONIINUE
sl
o sdag0 (R oG aite 222000 TO 200
= 3400( '

DY 120 CONTINUE
31 200 CONTINUK

RISVRRTY

IH 3¢ UL LAST POINT INTO PRES(D) TABLE
3%40C

395 NREQo=RRE1S +1

300 IF (NN, T 10) NREQ =100

3517 [RFOL (N5 ) =]+

39030} PREQaCNREOS) =1 ,0

35910

350N [F IWI(3)0E, 2, WRITE PROBABILITY ARRAY
3610C

3020 210 IFCINTLE3) L1260 To 250

3630 WrITH (6,21 3)

3040 21 3 FORMATC(/Z/7T20 . ?REQUISITION SIZE C LiFo2/7/7
36508 s 1 2] P(Xe=R)?/)

30069 DO 230 I=1 ,NRKOS

3310

36¢3) WRITE(6,223)1,1RIFOLCT) PREQS(])

300 223 FORMATC(I4,10,F11 .4)
3700 230 CONTINUE
37103 250 CONTINUE

31720 IFCIWNTC(3).GEL2)IWiHITE(G, 323)

3/30 323 FORMAT(//T20,7INITIAL REQUISITION COUNTS?//
37408 T/,70TR’, TI5,7UNITS’,T2{,“REQ?/7)
350C

3760C USE MONTE CARLO TO SET FIRST NDHIS

3';10)% REN COUNTS CONSISTENT WITH THE NEG BIM ESTIMATES
3780

3790 DO 380 1=t NDHIS

3800 [QTY=TDHEAND(]L )

RY-1K6) KNT=0

3820 1TOT=0

3830 IFCINTY.LE.O)GO TO 370

3840C

38536 GENFHRATE RFQUISITIONS TELL TOTAL UNITS=>IQTY.
3860C

,,,,,,,,,,,,,,
.................

R
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P IRIS
281
S820
2830
U4
2450

L2 860C
2870C
2830C
2890 100
50)
2919
2V
29300
2940C
2¥50C
290600
2970C
2280C
APV AS (O
3000C
3010C
3020C
3030C
304nC
3060
3000
3010 113
30308
3090C
3100
3110
3120
3130
3140
3150
3160
3140
3180C
3190C
3200C
3210C
3220
3230
3240
3250
3260
3210
3280
3290
3200
331D
3320C
3330C

."f.
..'_a.
)

170

133

-Tw o ak 34
PRSIV S )

T T A T R S T T T T el e e T T e ceT DT -
Haas =

PREOLCE) = 100

b)) = X9+ .5

GO 1o 210

COMPUTF NEGATIVE BINOMIAL PARAMETERS

Qe=vV/(Xy=~-1)

PG=i=1]

RO=( XY= 1/PY
R2=(XD=1) a2 /(V=X9+1])

LET

IREOSCII=1TH REQUISITION SI1ZK

PRINS (1)=PROBABILITY REQUISIIION SIZF <=1REQS(T)
NREDSENUMBER OF POINTS IN REQUISITION SIZE C.D.F. APH

RO, PY,OI=NEGATIVE BINOMIAL PARAMFTE RS

COAPUTHF NEGATIVF BINOMIAL PROBABILITIES
USING R AND Q9

INITIAILIZF VARIABLES
CONTINUE
IFCIWT(3).GFE2MHRITE(O,1 13)R9,PY,09
FORMAT( 77701, BIN PARAMETERS?/
’ RY=7,F3.3,7 Po=s .F8,3,7 =/ ,F8,3)

Y=0.
P=1/(Q9%%xRY)
F=p

AVE= =P
P8=p2/Q9
IREQ>( 1 )=
PREIS(1)=F
NKHEQS=|

COMPUTE NEGATIVE BINOMIAL PROBABILITIES

MAX REQUISITION SIZF ALLOWED = 1000 UNITS

DO 190 I=1,1000

IPRNT=1

IF(1.GT.20)IPRNT=0

IFCMODCT L 10) . EQ.O)IPRANT=1

IF( (INT(3).GE.3).AND. (1 PARNT EQ. ! ))WRITE(6,183)],Y P, F,AVE

$O?MAT(’ I.Y P, FoAVE=’ ,110,F10.0,3F10.4)

=1-]

P=((Y#RO)/(Y+]))*Pr*P

F=F+P

AVE=AVE ¢ (1-F)
RECORD APPROXIMATI(N TO. F(X) AT LEAST EVERY .0l INORF

DEMPR3.S
NEGBIN.S
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32000
3210
352000
4930
Sv40C
340
3v00C
3.40)C
3960C
REZAR
4(x)
408 0C
4020
4 (130
40)4))
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-~ N rte ane 4 eas ) v
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390 EsOANI- N, 2)
CALL NEGHNTOR, L)
Fiolr=1fol+1Rr
KNi=xKN[+]
[FCIToTLi.JOIY)YGo To %50

ST NUMBER OF KEUISTITIONS KOTAL
170 I 1) =xXNT

ARIUE DREBUG MESHSAGE,

fo KNT.

FFCIVTO 3 SR 2 WK TECG 343D JTDEMNDCT) JTREQCT)

343 FOMAL (3[110)

340 COATTINUE

RETURN
END

DEMPR3.S
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NPV GO 2L ZTNTC20)

4130 CONE N 2L ANOZTHEMND ONXH)

414 GO 21 IO Q)

alh DIvtds o CCImM L, Ce1n),n10)

410t CCAMIMNZNESBHDZ NREQS . TREOSCIO0) JPREDS () 00))

a1/ GIVEN Ry A UCOL 1) POFHDO RATEIOM NUMABEL

R T . BRI INE THE CORRESPONDING REQUT ITTO STLF 1.
4150

4.00) Do4r )y [=1, IREOL

4219 FEORLKE 0050 D60 O 4130

A22°) 42 CONIINJE
4230 45 CONTIHUI-

4.24.)C

4.50C . SEL THPE REFQUILITION S51Z71- IR
4260C¢

4210 IF(1.GEL 1050 T 40)

42830 Ik=1nrEISCL)

a4791) RETURN

i 300C

4310 400 CONTINUF

4320 Il (JJLLTe HNREQSIGO TO 480

4 330 1=l HRFQS L IEQS)

4 34) RF TURN :

4 35H)C

4 306:) 440 CONTINUE

431 IMi=]=-1

4 380 IRI=IREWL(T)

4 390 IRIMI=TREGSCIMD)

4400 IRDIF=1RI-IRIMI

4410 [FCIWDIF.S T 150 To 510

4420 ll\"'-" IRl

44 30) HETURN

444X

1450C INTERPOLATE TO DETERMINE REFQUISITION
4460C

4470 10 CONTINUE

4480 DPROB=PREN(1)=PRFQS(IMI )

449() REROB=R=PREOS(I M)

4500 IREINIMI+IFIX(CRPROBAI RDIF ZDPHOB)I*0).5)
4510 RETUNN

4520

4525 END

DEMPR3.S
NEGBN1
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453 == mmmm e mem e = RANDEM—U( 0O, 1) RANDOM NUMBER GENERATOR.

4%40C RANDFM==U(0,1) 2QANDOM NUMBFR GENFRATOR.
4560 FUNCTIUON RANLFACX)
4570C A CALL WITH X < 0. INITIALIZFS THF RANDOM NUMBER STREAM.
4580 IF(X) 10,20, 20 ?
4590 20 RAN=R:I0xRAN M i
4600 RN 1=AMOD (RN, )
4605 RANDEM=HN1 /BN
4010 RETURN
4020 10 RHO=/,0%x] 3
4630 BN=10.0%=10
g 4640 RANDEM=-X
s 4650 GO TO 20
. C 4000 END
24
DEMPR3.S
RANDEM
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Noaabbd=sHEDGZO 3371 DT sy 1Y50)
PART BUYR WA P
3

Sl al Iy i 1Y M

A )l" . —— —— ————— Y T . = S S W W D — o TR e et W W AR M e N S G T - e — 8w W W

PARANE L1 Ntz 4y

- - - - — - —— — S S e T G B D D T A S W P T e W S A e R D = e S S S A GRS e S ame S Gmm S S e

CHARACT M Abc bant i dauN, sefen
COMMON A= SN ZALC DGO UM NOUNC2)  RGLCD(4), TOH, ToR, TP, TPPPR
COMMONY oL 7600
COMMOYZTDE G ZTN UG
COMAONZTINMAY ZELTAY
COMMOIZT Iz M
COMMONZHT I VM1 T FM
COMAO/ DM 7T A
COMMONZNDHTS 70 L S
COMMOMNZINILIZINLY
COMMONZINTY VI ZINT YRE
COMMONZTEBUSZ 130G
COMMON/ZTBOP Z1BOPwtiiC 4), TBOPOR(3)
COMMINZ T ANDZ T DEFIND O (N 0OOQ)
COMMONZRMROSZRMNEDS (1)
COMAONZ TNV ACTZINVACTE (L)
COMMON ZNO -T2 1ORDEPT L)
COMMONZHIE AACZ THDEMAZ (L)
COMMONZ IRET «CZUETACCD)
COMMO IZHREFIAC/ZNREOATOL)
COMMONZUIDEMNDZNDE MEDC T NOWO))
COMMOL /N RETURZNRETURC L (NO2ND)
COMMOIIZNRI- /NI N )
COMAONZRO-NTZHOENT 1)
COMMUNZINVOUYZINVDUECL)
COMMO /NBOP T ZLOPT (L)
COMMONZNBOTUZNBOTUCL)
COMMONZ JIBOTJz7RBOTUCT)
COMMOAZNBOTR/ZNBOTIRCT)
COMMONZNBOTRZNBYIRE L)
COMMONZREQDSTZZRFQST L))
COMMON ZRIFY LADZREQMAD (L)
COMMONZLTPROD/ZILTPROD (1)
COMMONZL.TADM/ZT TADMC 1)
COMMNINZJLOST Z70C0ST (1)
COMMOM ZADRZADRCY)
COMMON/ZISULZISUILCY)
COMMONZIREGQ ZIREQCTI NNON)
COMMONZIRETHIR/ZINETURCIZNOQQ)
COMMON/IRL/ZTHLCL)
COMMONZITLZITILCL)
COMMONZIROLZIROI.C(1)
COMMIN/TROTYZINQTY(1)
COMMUN/ZRMT 3R /RMTUBRC( L)
COMMON/ RMEANZRMFANC( 1)
COMMUN ZRTRENDZRTREND (L)
COMMONZRMAL  ZRMADCT)D
COMMONZRIERSUMZRERSIM (L)

INITM3.S




5’5‘:&7&;3&,‘4-_’_’2.13,E‘.'.:."_"t.r:f.ﬁ.'.‘.'_'\'."'-‘.-L“:'.-.t.-.".'*‘ L e e AN 1
C
3
.\
\
2 TP
A
! Hbn COMRAINZKN T /KNI
-d H Q) CONMONZGRO/5E00(3)
Iy 4 10 COMMON Z5E00)F ZG 00K 3)
b Y o) COMMOIZICIHIFOIRZICHEOR
I-:l ‘.)')(‘\:
. o) ENTRY NI
. ol0C
>3 QA SEE fdBifbe~ O QRRTODS OF ATA L)
‘-i 000
! 040 [DPER=NDEM
S 0h0C
™~ 660C READ DEMANID DATA FOR [TiM N FROM LOGTCAL UNIT LR
’ o070 LiR=INILU
o o80) IXNT=IKNI#N]11°4
. 090 Wi 10 N=I NLIEM
100 1O CONTINUE
7110C
zzoc READ ITEM DATA INSUT EROM FILE LR
ko]0
{40y IFCINTYPELE D). 2) GO o 20
750C
1o READ BCD INPUT
{10
/1 80C
190 READCLR, 8O0, FHN=20)) ALC b SN UM ,UCOSTIN) (NOUN, MGTCD, TOH, 1O,
BONR LEAPMIN) JLTPHODIKN), TRPL, 1 'PPP
310C
820 RIPPPR=FLOATCIPPPR)IZI00,
ts 30 TFCIESUG RN IIWRITE(O,8I10) IKNT,ALC FSNUMGUCOST(N) NOUN, MGTC),
B4NS, IO, JORJLTADMCH) LT PROD(N , TPPL ,RIPPPR ?
&40 TFCIESU S oEN I ARTTFCOBOID)I (] ,1=1,10)
8008
8i0C READ EMAND, RETURNS, AND 2REO=FRFOUENCY
880C
890 READCLI, B8O CIDFMEND(N, J) (J=1 ,TDPFR)
900 IFCIRSUGED L IIARTITEC(O,8020) CTDEMNIIN,J) ,J=1,1DPFR)
9210 READCEDR ,BONO ) CIRETURING.T) (0=1 JTDPFR)
920 TFCIR S EIURITH (A BOSO)CIRETURINGT) J=) , IDPER
9 30 READCL B0 CIRFINGI) T =1, TDPER)
v 40) TFCIEBI G O L IRRITE(H ,8080) CERFA(N, ) ,J=1 , IDPER)
o950 GO To %0
Y AHC
9 /0C RI<A BINARY DATA
980C
Y9() 20 CONTINYE

INITM3.S
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K
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EEACE B IR [N = KNI *
i . ) o) REAGCLDIAL L GOSN TR UM UCOS TUND) NOUN (MG T TOE, TOR,
- O IR LTAD SEND L TR0 Q1o o T 1
N ERR13) [ CERESIG D D AT, 9 TOVTRNE AL B, UM HCOST D G NOUN,
N 10a9% MOLL 1 LO, LORGUTANAC L) L PO (Lol 2] PPk
kS oMo FEADCL DALC ES d, Dy T a0
o 106 TFCIEsUG o 1) N TTRCo, 8020 CHIAND (i, ) ), d=1, 1DPER)
. 1) READCL 2DIALC SN TRy T TR
‘ 1) TFCIER G Y 1)l TR o800 CTRELURN T, J=1, IDPFR)
n 1190 READCL DAL T BN, TR, THFED
~5 110 [ECIEBUG EO AR T(0,B04C ) CI 0N, 1), J= 1, IDPER)
X! 1 WRIEE INeUT DATA To iFTLE 09
g REDS
i 1Y o0

1i40C

1)) 8200 FORMAT (V)

116) 6010 FORMATCZIN , 1X g A2, IX JA2, A4, AG A3, 11X, A2,F11,2,1X,A5,A4,

11708 TH 3, 7A1 JAd A2, 2X,2117,316,F%,2)

LIBO 6015 FORMATCi2t,10110)

11w 5020 FORRATCZIDEMED DEMANDZQTR? ((T21,10110))

1200 8030 FORMATCZ120-TUR  RETURIZOTR? ((T21,10110))

1219 bO40 FORMATCZ IR REN ZQIR? ,4T21,10110))

12200

1230 50 CONTI HUI:

i1 249C

1 %90C DETEOMINE PARAMETERS FOR NEGATIVE BINOMIAL

1200C REQUIGTITION 31ZF GENERATION

1270C

1280 CALL NEGBIN

1290C

1 300 100 CONTINUK

1319 RETURN

13200

;;202 INITIALIZFE ITEM ARRAYS FOR A NEW SIM. RUN

¢

I 350 ENTRY INIT42

1 3060C ’

1370 DO 210 Ne=)  NITEM

1 380C

1390C INDICATE ITEM HAS NDHIS PERIODS OF DEMAND HISTORY

1400C

1410 NDEHT(N)=NDHIS

1420C

1430C ZFR) DEMA'ID HISTORY RECORDS

i 440 NRETAC(N) =) :

| 451) NDEMAC (N)=0

1 460 NREQAC(N )=0)

1470C

INITM3.S
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AT

A
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J s 2o
brooy
Po(e)
1+.1°)
15.7)
1954
1Y)
1 H4e)
18,0 )
R W AR
190
}490)
1 6,00
Yolog
1 OJ O
103)C
jo41)
160
1 oo
1670
) o)
1 0¥0C
10NC
110C
120
130
140C
»NC
100C
110
180
1v0C
180)C
181D
1820C
183NC
1840C
1850
1 801
1870
1 380
1 890
1900
1vI10
1920
1930
| Y40
1950
1560
19710
1780
1990
2000
2010
2020
2030
2040
200
2060

I

21

110

120

I 30
140
290
8200

- Lk 2t A R i e - i R N T S I N 2 e ) B T T A S )
- e Nl N N A AR A S AR RN AR v I et Lt et e e P AT A R TR M N T A
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LUAD DEsARY 4 sia Y ANKAY L,

[ N TN N

P 1 I=1, 00d1s ‘

NIEEWION K ) = TDRMNDON, 1) !

NREPURING KN ) =1 (R TUREN,T)

NESRiH KN =T R0, T)

Kh=nx-1

Ol TNUE *

|
|

ST TV 1ToRY DUE=IN 9 Zi-bo
LHVOJ =0
NORIX'V(N):

SEL INTTLAL BACKOQDYR COUNEE o3 1O Z1-11)

NEOFU(NI= ) ‘
NPEOTOCHN ) =0 l
NEBGTR(N )=0)

NBOTM N )=

NUOPTIN) =)

COMPUTE DEMAMD RAT1S

NN=N
CALL FORSIS5(NN)

SET INITIAL INVENIORY ON-HAND FQUAL TO LEAD=TIME DEMAND

RLT=(LTADMIN) L. TPRODHN) I XADRIN) 212,
INVACT(N) = RLT +0.%

O CONTINUFK
THITIALLIZE GROSS ON=t1AND AND ON-ORDER STATISTICS

CONT INUF

DO 130 N=1t NLIFM

IFCNDENT(N) ,LT.0) 50 To 130

IFCINVACT(N)YLLF.O) GO TO 120
TBOPOHLL) =1 B OHC 1 )+

I1BOPOiI(2)=1B0OrONH(2 ) +INVACT(N)

1830POHL3) =T BOPOHC 3) ¢IFT X(UCOST (N)*FLOATL{INVACT(N)))
CONTINUFR

IFCINVDUS (MDD JLE DY GO TH 130

TBORORC I )= Tis0POR( I )+ )

[OPORC2) =T BOPOR(2) +INVIUE(N)

I180POR(C3) =1 BOPORCII+IFI XCUCOST (NI*FLOAT (INVDUE(N)))
CONTINUY

CONTTNUE

KFTURN

WRITE(6,:3200)

FORMATCINN 4 777720X4 END OF FILE READINF ¢icseecenncanccecace ?7¢/#
CALL ouT
CALL OUTCST , INITM3.S
CALL PLOTI

STow

FND
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3k +wRUNSIHEDG/OBJ/INORD3.O(1CD,NOGO)

2 «INORDS.S

l! SUHMROUTINE INORD(N,IOH,INIOR,IHO,IROL,IRQTY)

.,, CQtttttitt*ttﬁtilﬁi. AARAA RN R R AN ARN AN AR AP AP RARAN TS AN AR AS NS R
PARAMETER N2aQ@=38

Canbnan t.iik.ﬁtiﬁﬁ*ﬁt I E A SRR EEEEEEEEERENEREENENERNEENRNRRENENNNRN]

THIS SUBROUTINE DETFRMINES THE RECEIPT TIME FOR ASSETS
ON-ORDER AT THE BELINNING OF THE SIMULATIOHN. IT 1S
CALLED AT THE BEGINNING OF EACH REPLICATION AND ITS
QUTPUT IS STORED 14 TWO TABLES (IDUE & I0RG) TO BE USED
FOR EACH SHOITAGE FACTOR WITHIN THE REPLICATION., WHEN
THE ON-ORDER QUANTITY IS ONE AND A HALF TIMES THE

EOQ OR LESS, THE TOTAL ON-ORDER ASSETS ARE ASSUMED

TO BE THE RESULT OF ONE PROCUREMENT ACTION AND

ALL DUE IN AT ONE TIME, WHEN ON-ORDER ASSEST

EXCEED ONE AND A HALF EO0Q'S, THIS SUBROUTINE THEN
COMPUTES A DJE-IN DATE FOR EACH REMAINING EOQ SO

LONG AS THE COMPUTED DUE-IN DATE IS GREATER THAN

IFIVE (1E,53)), WHEN THE DUE-IN DATE IS LESS

THAN IFIVE, THE REMAINING ON ORDER IS SET AS DUE-IN

AT IFIVE.

YOI OO OIOOOOOO YOOV

; COMMON/ I DBUG/1 DBUG

4 COMMON/ IEBUG/ 1 EBUG

y O COMMON/NDHIS/NDHIS

o - COMMON/NDEMND/ NOEMND(1,NQQQ)
. COMMON/ NRETUR/ NRETUR(1,NQQQ)
N COMMON/ITDAY/ITDAY

. COMMON/ I TMNTH/ ITMNTH

. COMMON/LTPROD/ LTPROD (1)
COMMON/LTADM/LTADM(1)
COMMON/ IDUE/IDUE(NQQQ)
COMMON/ 10RQ/I0RQI(NQQGQ)
COMMON/ JCTR/JC TR

WRITE DEBUG ME SSAGE

[N oWl

- IF(IEBUG.EQ.,1) WRITE(6,901)I0H,INIOR,IBO,IROL,IRQTY
& 901 FORMAT(” .. INORD .S I10H=",16," INIOR=",16," 18B0=2",16," IROL=",
3 €16," 1IRQTY=",16)

ZERO ON-ORDER ARRAYS

Lg% X))
OO

. DO S I=1,NQQ2
; IDUE(I) =0

A I0RQ(1)=0

S CONTINUE

c-------------—------------------------—--------—-----—---—

¢ LOGIC TO TEST LEAD-TIME SENSITIVITY

INORD3.S

-------
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<,

10PT=1

NTRUEEL LA

o
i IFCIOPT . NE.2) 50 TO 7
oo
l c SET ALL DN-ORDER STOCK DUE-IN ONE LEAD-TIME IN
- c THE FUTURE,
N c THIS IS A VERY PESSIMISTIC ASSUMPTION.
o ¢
. JCTR=0
- IF(INIOR.LE.O) RETURN
. JCTR=1
= IDUE(1)=(LTADMCN)+LTPROD(N) )+ ITMNTH
i IORQ(1)=INIOR
a RETURN
N 7 CONTINUE
: (e b Lt B DD i R b DD DR L L Dbt END OF SENSITIVITY LOGIC
C
c LET
c
c ISTKOBJ=STOCKING OBJECTIVE
c NETASSTS=VET AVAILABLE STOCK
C IFIVE=CLOCK TIME S DAYS INTO SIMULATION
C CHECKIOR=WAX SIZE FOR ONE REQUISITION
c IHOLDIOR=4ORKING VAR, FOR REMAINING ON-ORDER STOCK
c NREOQSO0=MAX REQUISITION ON-ORDER (INTEGER)
I0R=INIOR
ISTKOBJ=IROL+IRQTY
NETASSTS=I0H+IOR-1BO
IFIVERS+ITDAY
CHECKIOR=FLOAT (IRQTY)*1.5
IHOLDIOR=IOR
c
c IF NREO2SOO0 > NDHIS » SET EQUAL TQO NDHIS TO AVOID ARRAY OV
c
KQTR=1
c COM:UTE MAXIMUM NO OF NHTSTANDING ORDERS
NREOGSO0=IOR/IRQTY +1
IF(NREOQSO00.GT, [iDHIS )NREOQSOO= NiMIS
NOMD S=0 -
DO 50 J=1,NREDQSO0
DO 10 K=KQTR,8
NDMDSENDMDS+ND EMND(N,K)~NRETUR(N,K)
IAVAILENETASST S+NDMDS
IFCIEBUG.EQ.1) WRITE(6,903)3,KsNOMDS,IAVAIL
903 FORMAT(" JRDER NO=",12," QTR=",12," NET DEMAND®™, 16,
(] " IAVAIL=",16)
IFCIAVAIL.GT,I1STKOBJ)IGOTO 20
10 CONTINUE
c

CALL INTIME(NLRLT)
XMNTH2(RLT=24,)

IDUE(J)=XMNTH#F LOATCITMNTH)
IFCIDUECJ) LT IFIVE)IDUEC(J)=IFIVE

INORD3.S
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GO0TO 30

COMPUTE RANDOM TIME WITHIN QTR FOR ORDER RECEIPT,
SET IDUE(J)=DUE-IN TIME FOR ORDER HNO.J,.

20 T=RANDU(,.2)
KQTR=K+?
ORDGTR=K
CALL INTIME(N,RLT)
XMNTH = RLT + 2 ,~(T-0RDQTR)
XIDUESXMNTH*FLOAT(ITMNTH)
IDUE(J)=TIFIX(XIDUE)

LIMIT DUE~-N TIME TO AT LEAST S DAYS IN FUTURE,

IFCIDUE(J).GT, IFIVEIGOTO 25
IDUECJ)SIFIVE
GOTO 30

SET IORQ(J)=QUANTITY FOR ORDER J.

25 IFCIOR.LE,CHECKIOR)GOTO 30
IORQ(J)=IRGTY
G0 TO0 35
30 CONTINUE
IORQ(J)=10R
35 CONTINUE
IF(J.EQ, NDHIS DIORG(JI=THOLDIOR
IFCIEBUG.EQ.T1) WRITE(6,904)T,XMNTH,L,IDUE(J)H»10RQ(J),IHOLDIOR
904 FORMAT("™ T=",F10,8," XMNTH=",F10.6," IDUEC(J)=",17,
IORQACJII=",17," ON-ORDER BEFORE PLACING THIS ORDER =",]17)

UPDATE COUNTER VARIABLES

IFCIHOLDIOR-IDRQ(J)I200,100,40
40 THOLOIOR=IHOLD IOR-IORQ(J)
ISTKOBJ=ISTKO3 J+IRQTY
I0R=IHOLDIOR '
SO CONTINUVE

100 JCTR=Y

RETURN

PRINT ERROR MESSAGE

200 CONT I NUE *
WRITE (6,213)

213 FORMAT("swe 4o INORD--~ERROR=="")
1DBUG =1
RETURN

END

INORD3.S
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)
" i *INTIME.S
3ol ¢
i SUBROUTINE INTIME(NSRLT)
v C THIS ROUT INE COMPUTES THE ACTUAL LEADTVTIME, RLT,
5 c FOR A" GIVEN REPLENISHMENT ORDER FOR ITEM N,
N 4
5 ¢ DEFINITIONS
N C CP(1) = PROB( ACT LT TO PRED LT <= RATIOC(I))
' c RATIO(I)= RATIO OF ACTUAL LEADTIME TO PREDIC ED LEADTIME
) ¢ ASSOCIATED WITH CLASS I
3 c
g COMMON/IWT/IWT(20)
: COMMON/LTPROD/LTPROD (1)
2 COMMON/LTADM /L TADM(1)
COMMON/IRNDLY/IRNDLT
g COMMON/ITIME/IT IME
e ¢
F DIMENSION CP(12),RATID(ID)
- C
y c THE CPCI) DATA IS FOR A GAMMA PDF WITH MEAN = 1
¢ AND COEF, OF VAR, = .353.> |/ {ALrnA
c HENCE», ALPHA = 8, BETA = 1/8.
c THIS IS THE MEDIAN COEF OF VAR. FOR THE 62 ITEMS
¢ REPORTED IN APPENDEX D OF HAYYA(1980).
c .

DA?A cP,.OOO'.D77'.255’.490’.700'
o844, .9275.969,.987,1.00/
DATA RATIO/O.SI.S’.?O .9' 1.10'

@

) & 1.3' 1.5’ 1.7’ 1.9’ 2.70,
C
; IDBUG=IWT (1)
) C ‘
C IF IRNDLT = 1, MONTE CARLO TO DETERMINE LEADTIME,
: C OTHERNISE, SEY LEADTIME = PREDICTED VALUE.
; c
% IF CIRNDLT . EQ.1) GO TO 17
- C
C SET LEADT IME. TO PREDICTED VALUE
C
i RLT = LTPROD(N) + LTADM(N)
: RETURN
§ ¢
; 4 OBTAIN A UCO,1) RANDOM NUMBER R
C

17 CONTINUE
R=RANDUC(,2)

FIND PROB. CLASS THAT INCLUDES R

[z a N g

00 20 I=2,10
IF(RMAE.CP(I))GO TO 40
20 CONTINUE ’

INORD3,S
INTIME
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40 CONTINUE

INTERPOLATE FOR EXACT RATIO V
IL=1-1

ROELTERATIO(I)-RATIO(IL)
CPDELT=CP(I)=-CP(IL)

VRS R
i
s

&
t ]

D ":
'val

'
«

VSRATEOCIL) + (RDELT/CPODELT)*(R-CP(IL))

(]

-

LEADTM= LTPROD(N) + LTADM(N)
RLT=V+LEADTNM

R4
Ay,

K0 - KOEORN,
®

. tY
(o]

IFC(IDBUG.EQ.TIWRITE(6,T113)ITIME,N,RILEADTM,V,RLT
113 FORMAT("™ =~-<=INTIME~-ITIME=",18," N=",14," R=3",F&,2,
" PLANNED LEADTIME=",13," Vva",f4, 2,

n
S; & * RANDOM LEADTIME (MNTHS)=",FS,2)
CY c
‘\!
SN IFCRLT.LT.01) RLT=,1
v c
RETURN
END

F R .
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1

I"
Y PV DA WS

CGRUNTIMEDO/OGIZENT T2 0(CDL,NOGO)
- 2 NTRER LS
AR SUBRCUTINE ENTERG(NLIQTYLIOPRILJTIME)

'

-
-

C THIS ROUTINE QACFORDERS REWUISITICONS FOR FT{M N
C [QTY=QUANTITY PLACED ON HACKGRDER

C IPRI=1 HLGOGH=-PRIORITY REQUISITICN

C IPRI=2 OJTHERWISE

C JTIME= CLICK TIME RFQ WAS RECEIVED

COMMON/Z ILBUG/ 1DIUG
COMMON/NAMAX/ N BMAX
COMMON/NLOCHX/ HNLDCEK
COMMON/NBOIU/NB3OIUCT)
COMMON/NBOLIK/ISDIR(T)
COMMON/NBOTR/NIAOTR(T)
COMMON/ NBOTL/NIOTUCT)
COMMON/NBOPT/NBOPT(1)
COMMON/ IBACPT/ ILACPT ()

COMMON/TCANRKCL/TICANCL(T)

COMMON/IDFSNA/ TDFSN:A(T)

COMMON/ ILOCHER/ ILOCGK(T)

COMMON/ IPRIDR/Z IPRIORCT)

COMMON/ IQTYB/ZIWTYB(Y)

COMMON/ITIME/IT [ME

COMMON/TITMEBAC/ T TMBAC(T)

C RESERVE A STORAGE LOCATION FOR THIS INFORMATION

IPT=1L0CBK(NLDCHK)

1F_BO FILE IS FULL, CANCEL THIS REQUISITION
OTHERWISE, GO TO S AND RECCRL THIS 40,
IF (NLOCBK.GE.1) GO TC §

Y O

o THERE®'S NO ROOM, CANCEL IT,
IFC(IDBUG.GE.T) WRITE(6,7) ITIME,IQTY,IPRI
7 FORMAT(4LX,*#ra aENTERB=-=-ITIME=",15," 'y
g 'BO FILE 1S FULL. CANCEL °*,
& * REG FOR °*,I8,' UNITS, PRIZ',I5)
C
CALL CUMCICANCL »IQTY,N)
RETURN
C
©S CONTINUE
C UPDATE BACKORDER COUNTERS
C

NBOTR(N)=NROTR (N) +1

NBOTU(N) aNBUBOTJ{(N)+IQTY

IF(IPRILNEL1)S0 T0 10

NBOIR(N) =NGOIR (N)+1

N3OIUN)SNBOL1J (N)+1QTY
10 CONTINUE

IFCIDBUGL,NELYT)Y GO TO 1S

WRITE(6,13IN,IQTYLIPRILNBOIUCN) oNBOTUCN) ,NBOIR(N) #N3OTR(N),LIPT
13 FORMAT(L X, *#raa ENTERB-=N3*,15," 1aTy=*,15,"* IPRI="',1S5,

&’ NBOlU=',IS5, NBOTU=',15," NBOIR=',1S5," NBOTR=',15,

ENTRR3 .S
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AQI
lc
{
;
A
?
4
"l
]
}
I
‘

RIS,
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3 $*1PT=",15)
o 14 CONTINUE
KAy ¢ - DID THIS REAQUISITION CAUSF THE SACKORDER FILE TO OVERFLOW
NN NLOCLK=NLOCuUK=1
IF(NLOCUK.GELIDIGO TO 26

Nt C WRITE ERROR MESSAGE
i WRITE(6,91)
e 91 FORMAT CTHC,2I X+ "EKROR~-=-BACKORDEK FILE OVERFLOW,FILE DUMP ON",
= & " NEXT PAGE")
e WRITE(6,82)

B2 FORMATCIHT,1IX,23Ha*BACKORDER FILE DUMP&#)
s PO 83 Ka1,NCVAX

83 WRITE(6,84) Ko ITMBAC(K) ,IDFSHBCK) A IPRIOR(K) ,IQTYE(K)SIBACPT(K)
84 FORMATCTH #3Xe 7HREC NO=,I13,5X»7?HITMEAC=,17,5%X,7HIDFSNB=,11C,5X,7HI
APRIOR=,11,5X,5HIQTYB=,17,5%X07HIBACPT=,17)
RETURN
RECORD QUANTITY,PRIORITY,FSN ID,AND TIME DATA FOR THIS BO REQ
20 T1TMBACCIPT)=JT IME
IDFSNRBCIPT)=N
IPRIOR(CIPT)=IPRI]
1QTYB(IPT)=1QTY
ARE ANY OTHER BACKORDERS OUTSTANDING ON ITEM N
IF(NBOPT(N).GT.N) GO TO 40
RECORD POINTER DATA
NBOPT{(N)=IPT
IBACPT(IPT)=D
RETURN
IS THE NEw 30 A PRIORITY 7 REQUISITION
40 IFC(IPRI.EQ.1) GO TO 60
NOTE~~ NEW LOW PRIORITY BACKORDERS ARE INSERTED LAST ON THE
BACKIRDER CHAIN, THE REMAINING STEPS IN THIS PORTION
OF THE SUBROUTINE ACCOMPLISH THIS OBJECTIVE .
SET JPT EQUAL TO THE FILE LOCATION NO OF THE FIRST BACKORDERED
REQUISITION IN THE CHAIN
JPT=NBOPT(N)
IS JPT THE LAST LINK IN THE CHAIN
49 JFCIBACPT(JPT) .EQ.D) GO TO 50
KPT=IBACPTWIPT)
JPT=KPT
GO TO 49
RECORD NEW POINTERS
SO0 IBACPTY(JPT)=LIPT
IBACPT(IPT)=)
RETURN
SET JPT EGUAL TO LOCATION NO OFfF FIRST BO ON CHAIN
60 JPT=NBOPT(N) '
1S BACKORDER JPT A HIGH PRI BO
61 LFCIPRIORCJUPT) .NE.1) GO TO B8O ‘
IS JPT THE LAST BACKORDER ON THE CHAIN
"TFC(IBACPT(JPT) ,EQ.0) GO TO 62
KPT=JPT
JPTRIBACPT(KPT)

ENTRB3,S
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oy ¢ INSERT NEW 30 AS LAST LINK ON CHAIN
nohE a2 IBACPT(JFT)I=I2]

- IBACPT(IPT)=)

_ RETURN

< C IS JPT THE JNLY HU ON CHAIN

0 80 IF(JPT.NENGCOPT(N)) GO TO 81

3 INSERT NEW 30 AS FIRST LINK ON CHAIN
NBOPT(N)=[PT

IBACPTCIPT)=y2T

, RETURN

-4 C INSERT NEW 30 AS LINK BETWEEN KPT AND JPT
1 31 IBACPT(KFT)=121

o IBACPTCIPT)=JPT

3 RETURN

o END

-~

. L)
s Lat

K
P

vi s

3,

KT

R

-.'b‘l.!.

AL i AR
b iy

‘ b

2 ' ENTRB3,S

.
-
Ly
¥
.
.
[ ¢
X

i
X
}
5
b et s e o Tt




T e v A e e e T TS L R R L R A
i S AT AN e e S apsel aod Lo e e L L O R A A S et SR TR T T T e e e
sﬁ!s:ﬂ:} WA IR O N A e N S DO I I L A ..

)

)

COYkH

»
L}

Y

e a0
oy Lo
X (510
R e
i SR
. JY,
N L0
o H10C
% 100
3 v
140
. 190
S 1 e
2 1o
-1 b
& 10
‘ 200
e 210
N 2::C
h 2300
N 240C
250
Q 20C
2 loc
230C
290
300
3100
320
. 330
< 340
) 350
E}: 360
7 370
4 360
3904
b 400
2104
N 420
Ei 4 N%
440
a%n
4 00
aln
43
490
500
e

AN AL VI

1t

3

10
l

13
3
33

434
53

2> SAUALC Lz pbEsCal 2P TeNs DG ATATAI 30

',-;:; P s 0 I=3000 208 3 /D0 AT AL . QCRCH VUL TRIPEOL 7 ARD L0, R

ENGZGUIZE G oL DSZID e, DATAYOSY (R

cUOEIIA LA LLS

THTOD R0ULIN T ShEECHSs NSO TS RCORlyy WTTiE AVIEIeAGE ANNIJAL
DERMANDS [N Gl =8 THAT e TN Tk RANGY LB ' RUB.
RECHISTVTON Cothty AR. GRENERA TS Y MON e CAPLO T BF
SONDTOLENT N U |l DREMAND pECoRas .,

THIS ROUTTNE ALLGURES TH a1 BFCHR AR BINARY FOOMAT AS
DEEBD IR INSsSIM VoL, T, APPEIDIX A

PARAATE @ NN =3 s

DIMENSTON: FSACA)  NOUMC2 ) T DEMOHOGU) G TRETINGOO) 1T RFOENNON) ( MGTCD( 4
CHARACTER MOGTTCD

CALL FPAKAMCT 1 32)

READ(S, 3) LOIT LPRNLJLSKIP

FORMAT(V)
PRINT, * LOUT =2, LOUT " LPRENL =9 LLPRNT® |1SKIp = ,LSKIP
KEAR(D, 3)RLIS, PIB
PRINLI® LOWER goutlt)y =" RLB " uprri:R BOUND =*,RUB
INTTEALLIZE RANODOM NUMBEY SEFED
H=RANIN(=,1)
INITIALLZY COUNTERS
KNT=0
[0OUT=0
ISKIp=0)
CONT I NI
ISKIP = ToKIP + |
o) CONTINUFE

KNT = KNT + 1

IF(MODCKNT 19 Q. 0) ARITF (6,31 INPUT ITEM # * KNT

RFAD (8, FND=J00)AI.C,FSN, IR ,UMd,UCOST,NOUN,MGTCD, 10H, I0R,
LTADM,LIPROD, 1PP, RIPP
FORMAT(A? (A2, A4,A0,A3,11,A2,F9.2,A0,A4,2A1 ,A4,A2,
217,312,F4,2)
FORMAT(L /1X,2A3,A8, 1X,AG, A3, 1 X,12,A3,FI0.2,1X A0, A4,1X,
2A1 A4, A2,2117,2X,313,F%,2)
FOMAT(A2,A2,A4,A0,A3,11,24110)
FORMAT(3(/Z710X817),T95,110,T120,F11.,0)
FOMATC(s(710X,817),T105,110)

03 FORMAT(3CZ10X,BI /), T115,110)

REAL(B  )AILC,FUN, IR, IDFM
READ(B  IALC SN IRGIRFT
READ(8  )ALC,FUN, TR, IREQ

! DATAB3.S
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) i T T A e A A A . T, L Y
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m.a‘va_‘.._l’:’w!:;J.‘w PRIFCIALIL DL ARG PR PRI DR

o
? SN
o gt AT TR I B TR TS S R EPY: ORI i
i S I Clobew Do v bl o = RGOS < 5,8, OB 42 /) ‘
o T RN TS WU VRN TN S & IR R U ;
' e St ORI IO R 0K U I S AR CRRTR I S | ST B A T KO ‘
woNT S TEC A5ICHOsY b, 40029 0 L0 1,
. IR l
X SRV
'.,é FAPI Sl BECT FIEB S oWl Ui RAEE RE=-1 0=t |
Sy O e
o ol [h=0 1
- vl =, !
' S 4) DO Y [=1 .8 T
e 640 EN=tD+1 DM
X a0 IR=1ReIRET (L) ‘
000 ) CON TR 3
b G TO=UCOSTREL QAL CLo=[R) 70, 1,
£ oBOC .
b G %
/00 IFCIULT o) Go [0 1y !
= (10 IHCIDeS T RS 0 T 1Y
1200
R} Ky Fls=0)
/140 K21 =0
150 KRFe=0
{6 DO 110 T=1,8000
{0 KDEM=XokM+ iD= ()
1) KRET =KRET+ -1 (1)
190) KRFQ=KRrEF}+11°001)
L HiX) IFCIDESCI) .GT100) GO To 1Y
‘ 810 IFCHITTCE 05T, 2000) GO TO 15
8200
330 L1 CON{ThUE
B4
#%0C PRINT [HIS 1TFM
gonNC
u l0C
880C
890C KEJCCT THIS 1TEM IF TOTAL DEMANDS OR RETURNS KXCEFD
90QC 20 TIMES THE UPPER=-gOUND BUND RATFE.
910C
920 MAAX=2 ) kil
9 30 DATF=UCOSTRFI.OAT(KIDFM) %4 ,/ZFLOATANOOQ)
¥ 40 IFCRATF.GTL.iIMAX) GO TO 15
950¢C
900 RATR=UCOSTAEFL.OAT(KIRE-T ) *4 , ZFLOAT(NQQQ )
940 [FCRATE .G RMAX) GO [TO 19
9 80 IFCISKIP.LT.LSKIP) GO.TO 10
oN) ISK1P=0
1 000C
1010¢ GENFRATF RFQUISITION COUNTS FOR FIRST 8 QUARTFRS
1029C
1030 DO 100 N=1,NNON
1040C
A , DATAB3.S
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-~ gy PR ad < L C IR ® W TTE T T v Y 8 T e e
L2 gl il Ay il ) e ane Al PEA T AnE Ms- - rediucu il A AR M SR S ARG ARAR A
A ARMNAANL N LA S YRS DU LA S Y - R e T A A e e Y

oy 1o I v =T 000
P o 150l
e tol ) Ihrli=
SIS T FI (S ST AR R TRV R I
uh 1 Yok
: IR GEvel alad Draad ) CIILEY) IN THEY pARIDE R, oL TALA
;; VHLC FHE thiastie OoF R TT 100 BY SAON] - CA ).
~ 11,290
) 113) o R=ERATI L)
N 1149
. B CALL GF1 UK e, 170 ))
- oY) {RK iy =1 hntl el
N 1170 Violl=1rorL +1 o
ity Pless - (L0 G TA0Y 50 10 60
8 11200
NS 2GR
3 b2l FREQUH Y= e L
¢ 1220 GO OO 10
N 1230 Bl TkFICT) =20
i 1240 1 )0 CONTLUJE
. 1 o0 THOL=UCOS {*E]T QAT (RESY)
x 1 260) WRITE(H g2 30T ALC O, TR UM, UCOS T NOUNHGICD,
: 127198 [ TORGLTADMJLTRPROD ST PP, 2 PP
> 12630 WRITi-Co, /3) (0bM, KRE T, KRFQTHOL
2 1290 13 FORMATCIOY,, $T85,F10,0)
o 1 300 IFCTOIF.GTLLPRNTIGO TO 290
N 1319 WRITECo, 77) 11
D 132) URITECo, 1/ 0RIT
oy 1 33) WRITECO, /7)1 050
, Q 1349 11 FORMATC10X,10617)
) 130
L I 100C
¥ 13/9C
& 1330 200 CONTINUKF
y 1 3900
- 1 40C OUTPUT THIS ITFM TO FILF 9
[ 1410C
5 1 420) WRITE(OYALC JFSN, 1 qUALUCOST NOUNMGTCD ,TOH , TORLTADM,,
% 14305 LTPROD,, TPP, HIPP
-2 1440 o3 FORAATCTT GIX A2 JA2, A8 JAO,A3,11,A2,F9.2,A0,A4,2A1,A4,A2,
- 1 450K 27, 312,1-4.2)
- 1460 923 FORMAT(SX ,817)
147G WRITE(YIALC FSN 2, TDIEY
1 4us) WRITECO)IALC N 3, IRET
1490 HRITE(OIALC 5N G4, T REQ
1500 TOUT=100T+1

IS 300 CONTINJF

1520 IFCTOIT G LOUT) Go Ta 990

1539 GO TO 10

1540 900 CONTINJFE

1950 WRITE(0,YO3IKNT, T0UT

1560 903 FORMAT( 2/77/7T40,”RECORDS IN =2 ,15/T40,7 RECORDS OUT =7 [5)
1570 STop

1580 END
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5 f===3F51 LAGRANGIAN 1.0OP
C
% DO 200 MRUN=} NN
I RUNsMPUN
- SOSHRT=CSHORT(MRUN )
IFCIDBUG.FQ. 1URITF(0, 809N )ICOSHNRT
V) (:

. N090 FORMAT(//710( 2 %%x%2), *BEGIN SIMULATION 7,
) 2231 TH COYSHRT =2 ,F10.4,10(2 2%%k%?)//)

Lo C REWIND ITRM INPUT FILE INLY

5 PEXIND INLU

% C===12FCNi) RANDOM NUMHFER SEFD

~

Y

3
N

S=== INITIALIZF_PANDUM NUMBFR STRFAM
‘ INITIALIZE DFU4PR3 RANDOM NJABER S [0 A New Hevcss

Q IFCITISEEN Q.00 INLAST = RANDFM(-.D) MmN
N IFCTTISFENGNELN) PNLAST = RANDEM(=ARSC FLOATC(TIH7ED) ) ) PROCK N M
3 c INITIALIZE GENERAL RANDOM HIABE R S04 ——=e2e
RMLAST = TI5FFD
= [FCUISTRDGEQLN) RNLAST = RANDU(-. 1)
) IFCTTSREDLHNEL D) RALAST = RANDUC=ABS(RNLAS L))
'ﬁ: ’\;
b& CALL ZITro
«
3
'Y
e
w5
3'(:,7,-. INVRSM.S
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b
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